‘ 
{ 
: 
: 
: 
; 
: 





bets ha Pat ise: 7a 


lead oot sion course’ ittack technic 
the most powerful Weapon in air fr detenge 

Automatically released, a-salvo of rockets fron the 

Avro CF-100, packing the pusch of a destroyer, 

hoxes the target in a lethal Concentration of fire-power. 

Interceptor squadrons of the RCAF being equipped with the 
Mk. 5 variant of the CF-100... capable of operational 

performance at high altitude... practice rocket firing 

day and fight,as part of their round-the-clock alert. 
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Climaxing a long period of highly successful operation 
in the aircraft parts field, Liberty now enters a new phase of growth. 


if ‘ Its new name — Liberty Aircraft Products Corporation — more accurately | 
‘ 4 describes its strong position as a supplier to the nation’s leading plane : 
—_— ‘\ manufacturers. The parent corporation — the huge Penn-Texas Corporation — 


provides ample capital for continuous modernization of its productive capacity 
as well as a potent source of scientific and engineering skills. Its new 
4 management assures it of all the advantages of top creative brains. 










The air around us is literally crowded with airplanes using Liberty-made 
airframes, hydraulic assemblies, machined parts and other vital components. Fs 
These Liberty precision-formed products are components of aircraft, } 
guided missiles, rockets and engines manufactured by: 


Chance Vought Aircraft Inc. 
Curtiss Wright Corp. 











Glenn L. Martin Company x 
North American Aviation Inc. } 
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Liberty’s plant, considered the largest airparts job plant in the nation, with some 2000 skilled | 
workers, covers 45 acres adjacent to one of the nation’s greatest concentrations of air-age . 
skill and brains. The plant contains the most complete facilities for producing aircraft, engine 
and missile parts, as well as for the design and manufacture of tools, jigs and fixtures. 
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Personal View 


By WAYNE W. PARRISH 








The X-2: Public Relations Fiasco 


HE SINS of omission and commission created in 
the name of national security continue at a fast clip. 
Take the Bell X-2, probably the major public 
relations fiasco of 1956. It has been a continuous story 
of mishandling since July. 

First came the X-2 speed record established in 
July. As is well known, the Pentagon decided to with- 
hold the news. Naturally and inevitably, the story 
leaked out. Even General Nathan Twining was placed 
in the embarrassing spot of having to hedge in his 
speech to the Air Force Association in August at a 
time when the press was heralding the actual speed 
record. 

But then came the X-2 altitude record in Sep- 
tember. The story was obtained simultaneously by 
American Aviation and another aviation magazine. 
The Pentagon requested that both publications sit on 
the story, which was done with reluctance and an almost 
certain knowledge that the story would leak elsewhere. 
And leak it did, naturally. The two aviation magazines 
lost their beat. 

Subsequently, the X-2 crashed and the pilot was 
killed. The USAF said first that the pilot was not 
trying for a record, then later announced that he had 
set a new speed record. Questions inevitably arose about 
the final flight, particularly about the use of a relatively 
inexperienced pilot for a record attempt. The USAF 
has issued two clarifications to date and there is no 
quarantee that the matter is yet finished. 

The dubious honors for the X-2 fiasco can be 
divided between the Defense Department and the 
USAF, since the former attempted to hold up the speed 
record and the latter the altitude record. (The worst 
offender in the overall security system is, of course, the 
top-heavy Defense Department.) The X-2 was a story 
of great national interest and of industry achievement. 
The USAF missed out for various reasons on news- 
worthy events of importance to itself and the nation. 

Another interesting aspect of how the national 
security system is working is the recently released 
sketch of the Convair B-58. Issuance followed by almost 
two months an openly bootlegged photograph of the 
aircraft which was widely published in September. 

The national security system is the most vexing 
problem in the relationship of the Air Force and/or 
Department of Defense with industry publications. So 
severe are the restrictions that in many cases they 
simply appear ridiculous. Publications must impose a 
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kind of self-censorship on themselves to avoid what 
might be, by certain interpretations, breaches of security. 

A committee headed by Charles Coolidge, a 
special assistant to Defense Secretary Wilson, is looking 
into the whole security problem. It is to be hoped that 
this group can recommend some realistic, workable 
rules and procedures which take into account both the 
requirements of industrial publications and the genuine 
rather than the fancied considerations of national se- 
curity. 

It is doubtful if there can ever be a perfect 
solution to the security problem, but Henry T. Simmons 
of the staff of American Aviation has suggested several 
proposals for improvement based on the thinking of 
himself and some of the enlightened personnel at the 
Pentagon: 

1. Greater authority over security decisions by 
the Office of Security Review in the Pentagon. Such 
decisions should be made by professionals in the se- 
curity business. A more imaginative approach and a 
better organization are badly needed. 

2. All directives on security should be in writing 
including even “informal guidance.” Some practical 
examples should be given so that security officers could 
understand in specific terms the information they are 
trying to protect in the light of its “protectability.” 

3. Security officers should have a greater under- 
standing of the needs of news media and should avoid 
negative responses on footling and trivial matters where 
US. security, if any, is so tenuous as to be scarcely 
visible. 

We think Mr. Simmons (and the Pentagon views 
he reflects) is on the right track. The regulations now 
in effect are numerous, confused and contradictory. 
Some are written but the bulk are verbal. There is 
little understanding of the rules, such as they are, on 
the part of a vast number of USAF officers and top 
civilians who actually possess blue-pencil authority 
under the present set-up. The Security Review Office 
of the Defense Department is a mere figurehead in 
security matters. 

The cynical maxim—“When in doubt, cut it 
out!”—seems to rule the majority of official decisions 
on security questions. The present hit-or-miss, catch- 
as-catch-can, no-rhyme-or-reason security policy is the 
despair both of the men who must run it and the 
editors and reporters who are virtually forced to submit 
to it. 
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CYCLONE 9 


ENGINE 
is the first to make a 
non-stop transcontinental 
helicopter flight 


The first helicopter to fly non-stop across the U. S. 
—a U. S. Army Vertol H21—proved again the 
rugged reliability of the world-famous Curtiss- 
Wright Cyclone 9 engine. Refueled several times in 
flight and twice while hovering above the ground, the 
Army’s biggest helicopter flew 2,610 miles from San 
Diego, Cal. to Washington, D. C. and stayed aloft 
for thirty-seven hours, proving the strategic value of 
the helicopter in increasing the long-distance striking 
power and mobility of ground forces. 


This cross-country flight is the most recent in a 
long list of record-setting performances by aircraft 
powered with the Cyclone 9—an engine type with a 
20-year record of outstanding performance. The 
specially engineered Cyclone 9 for helicopter service 
is an engine built for today’s big lifts...for the 
rough-and-ready service of the military ...for the 
vital work of rescue, supply and civil defense. Its 
power and dependability have also given new scope 
to the helicopter concept for commercial aviation. 


The Cyclone 9 is another example of Curtiss- 
Wright's leadership in aircraft power for the needs 
 Jgaiele of today and tomorrow. 
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Status Quo in Washington 


Results of the election are not expected to affect 
aviation dealings in Washington, since the Democrats 
still control both houses of Congress. 

With one exception—and this not the result of 
the election—chairmanships of all important Congressional 
committees remain the same. 

* On the military side, Democrats can be expected 
to push the Administration for higher defense budgets, 
as they have consistently during the first Eisenhower 
term, but with even greater vigor because of the worsened 
international picture. 

USAF, Navy and Army, which may have trouble 
staying under Defense Secretary Wilson’s overall de- 
fense budget ceiling, can expect help from the Demo- 
crats. 

Also, now that the election is out of the way, the 
long-awaited report of Sen. Stuart Symington’s air- 
power subcommittee can be expected sometime next 
month. 


Wilson’s Future 


There has been speculation in recent months 
that Wilson would step down as defense chief. Among 
those mentioned to fill the post: Air Force Secretary 
Donald Quarles and Reuben Robertson, Jr., deputy 
Defense Secretary. 

* Of interest to civil aviation: there will be a 
new chairman of the House Interstate and Foreign 
Commerce Committee resulting from recent death of 
Rep. Percy Priest (D., Tenn.). Post will go to second 
ranking committee member, Rep. Oren Harris (D.., 
Ark.). Harris’ appointment will leave vacant chair- 
manship of the important transportation and communi- 
cations subcommittee unless he retains the post himself. 
Others mentioned for the job: Reps. John Bell Williams 
(D., Miss.) and Peter F. Mack, Jr. (D., Iil.). 

*On the Senate side, Warren Magnuson (D., 
Wash.) and A. S. Mike Monroney (D., Okla.), chair- 
men respectively of Interstate and Foreign Commerce 
Committee and its aviation subcommittee, were returned 
to office. 


CAA Under Fire 


Indication Monroney will continue his fight for 
an independent CAA was seen in his statement two days 
after election that CAA should be removed from “domi- 
nation” of Commerce Dept. He blasted policies that re- 
quire CAA to complete for money with a “hodge-podge” 
of agencies within Commerce, called for appointment of 
an Administrator “such as Gen. Edward P. Curtis or 
Fred Lee.” 

CAA Administratorship, vacant since recent death 
of Charles Lowen, will be filled soon. At press time 
his name was being forwarded to White House. Best 





guess appears to be N. E. Halaby, who served as vice 
chairman of Harding aviation facilities study commit- 
tee. Other possibility mentioned is T. F. Walkowicz, 
currently an aviation adviser to Laurance Rockefeller. 
Dark horse may be James T. Pyle, acting administrator. 

It also has been rumored that Commerce Secretary 
Sinclair Weeks may soon leave. This, of course, would 
affect CAA policies and programs. 

® On the CAB side, Eisenhower re-election assures 
continued service of James L. Durfee as Board chairman. 
It also may mean that the tenure of Vice Chairman 
Joseph P. Adams will end Dec. 31, when his six-year 
term ends. However, re-election of Adam’s strongest 
political supporter, Sen. Magnuson, might improve his 
slim chance of reappointment. 


Missiles Face Crucial Tests 


Military services consider the next two years to be 
the crucial proving and evaluation period that will decide 
the rate and degree that missiles will replace conventional 
weapons systems. 

Potential effect on procurement is obvious. For 
example, Navy already has stricken heavy calibre guns 
from future procurement lists, foresees the day when 
missiles will make carrier task groups superfluous as a 
strategic concept. 

What isn’t known, however, is how soon, how 
much, at what cost (or saving) and at what gain in 
strategic effectiveness missiles will replace “big procure- 
ment” such as aircraft and ships. 

* Current procurement of large missiles—both 
rocket and air-breathing varieties—must be added on 
top of other buying. This will get sharply more costly 
in coming budgets. Something will have to give. 

The services face the immediate problem of find- 
ing out how well missiles can do their jobs, compared 
to manned aircraft. Just as important is comparing 
mission accomplishment costs in men, raw materials, in- 
dustrial effort and money of the one-shot missile ap- 
proach and the multi-mission manned vehicle. 

It is a highly complex task for which standards 
have yet to be worked out. A big start will be made 
within six months when Army/Navy IRBM Jupiters will 
be fired in the South Atlantic test range. Air Force will 
follow shortly with tests of the Convair Atlas ICBM. 


Minetti in Favored Spot 


Best bet for CAB Vice Chairman in 1957 is Demo- 
crat G. Joseph Minetti, but strained relations within 
the Board would not be improved if he gets the nod. 

Board Members have nothing personal against 
Minetti, but several Republicans consider White House 
policy the past two years in naming a Democrat to 
CAB’s No. 2 spot to be an indirect slap in the face. 

Actually, it is well known that opposition in some 
White House quarters to Republicans Harmar D. Denny 
and Chan Gurney is the true story behind what looks 
like bi-partisan policy in naming a GOP Chairman and a 
Democrat Vice Chairman. 

Minetti is expected to succeed Democrat Joseph 
P. Adams in the Vice Chairmanship at the end of this 
year, unless Adam’s wins a renewal of his expiring term, 
which is held unlikely. 

Despite his party affiliation, Minetti is considered 
to be closer to Presidential aides than Republicans Denny 
and Gurney. 
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ELECTRICAL 
ENGINEERS 







If you have had engineering experience in any of the cat- 
egories shown below, Northrop Aircraft has an attractive 
position for you, with many benefits. Important among 
them are Pema compensation, challenging assignments, 
steady a tr ition of initiative and ability, 













and continued interest in your progress. Many outstand- 
ing engineering positions are offered, as follows: 

ELECTRICAL GROUP, which is responsible for the de- 
sign of such things as power generation and distribution 
systems, rectifiers and power converters, and auxiliary 
systems as applied to d aircraft, guided missiles 
and ground support equipment. 

COMMUNICATIONS AND NAVIGATION GROUP, which 
is responsible for the design of C/N systems in manned 
aircraft and installation of guidance systems in missiles. 

FIRE CONTROL RADAR GROUP, which is responsible 
for the installation and application of the most advanced 
type of fire control systems in fighter-interceptor aircraft. 
The work covers the installation of the equipment and 
associated wiring; continuing liaison with equipment 
manufacturers; preparation of system analysis and re- 
ports; and follow-up of system performance in the field 
as aircraft become operational. 

INSTRUMENT GROUP, which is responsible for the de- 
sign of instrument systems for manned aircraft and the 
installation of flight test instrumentation for a 
missiles. 

There are also opportunities for draftsmen with either 
electrical or mechanical experience. 

At Northrop Aircraft you will be with a company that 
has pioneered for seventeen years in missile research 
and development. Here you can apply your skill and abil- 
ity on top level projects such as Northrop’s new super- 
sonic trainer airplane, Snark SM-62 intercontinental mis- 
sile, and constantly new projects. And you'll be located 
in Northrop’s soon to be completed multi-million-dollar 
engineering and science building, today’s finest in com- 
fortable surroundings and newest scientific equipment. 

If you qualify for any of these representative positions, 
we invite you to contact the Manager of Engineering 
Industrial Relations, Northrop Aircraft, inc., ORegos 
8-9111, Extension 1893, or write to: 1015 East Broadway. 
Department 4600 N, Hawthorne, California. 















































NORTHROP 


NORTHROP AIRCRAFT, INC., HAWTHORNE, CALIFORNIA 


Producers of Scorpion F-89 Interceptors and Snark SM-62 Intercontinental Missiles 
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Nov. 


Nov. 


Nov. 


Nov, 


Nov. 


Nov. 


Nov. 


Nov. 
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Pay 8 of 


i 


Jan. 


Jan. 


Feb. 


Feb. 


NOVEMBER 
22—Tenth general assembly FITAP 
(independent air transport federa- 
tion), London. 


25-27—Aircraft Dealers & Mfrs. Assn., 
twenty-eighth meeting, Drake Hotei, 
Chicago. 

25-30—American Rocket Society an- 
nual meeting, Henry Hudson Hotel, 
New York City. 


26-27—Canadian Aeronautical Institute 
and Institute of the Aeronautical 
Sciences. — meeting, Royal York 
Hotel, Toron 
26-29—Air Cargo — &—- Engineering 
American iety of Mechan- 
ical Engineers, Hotel tatler, New 
York. 


26—ASME Instrumentation Session, 


* Hotel Statler, N. Y 


26-Dec. 1—International Labor Organi- 
gation, conference on civil aviation 
working conditions, Geneva, Switzer- 
land. 


271—ASME Propulsion Session, Hotel 
Statler, N. Y. 


28-30—First international meeting on 
ozone, Chicago. 


DECEMBER 
3—Flight Safety Foundation’s 1956 
seminar in cooperation with MATS, 


West Palm Beach, . 

4—Air Transport Assn. board of di- 

rectors, Hotel Statler, Washington, 
Cc. 


5—Air Transport Assn. membership 
meeting, Hotel Statler, Washington, 
dD. C. 


6-7—Third annual meeting American 
Astronautical Society, Inc., Hotel Edi- 
son, New York. 


7-8—Ninth Annual Arizona Aviation 
Conference and Flight Clinic, Love 
Pield, Prescott, Ariz. 


7-9—18th Annual “Wings Over the Na- 
tion” air ao Long Beach Municipal 
Calif. 


17—53rd “Kitty ~ < = Anniver- 
sary, Kitty Hawk, 


17—Wright Memorial Lag Sheraton- 
Park Hotel, Washington, D. C. 


JANUARY 


14-15—Third National Symposium on 
Reliability and Quality ontrol in 
Electronics, sponsored pf IRE, AIEE, 
RETMA and ASQC, otel Statler, 


Washington, D. C 


28-31—Eighth Annual Plant Mainte- 
nance how, Public Auditorium 
Cleveland. 


31-Feb. 2—Agricultural Aircraft Assn 
seventh annual convention, Senator 
Hotel, Sacramento, Calif. 





FEBRUARY 


14-15—Air Force Assn. Annual Je? 
Age Conference, Sheraton-Park Hote! 
Washington, D. C 


26-28— Western os Computer Con 
ference, sponsored by IRE, AIEE an‘ 
ACM, Hotel Statler, Los Angeles. 


MARCH 


x A gel Ro on Aviation 


Education, el, w - —~ 
ayflowe’ 


Aviation Education ‘Goune 
Hotel, Washington, D. 


MAY 


6-8—Aero Medical Assn. 28th Annus! 
Meeting, Shirley Savoy Hotel, Denve:. 
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NOVI 


In the photo at right, Lockheed Missile Systems 
Division data processing technicians are watching 
the “heartbeat” of a“*bird” in flight—a 
graph-tracing being made by an automatic plotter. 


Photo below: Two Missile Systems Division 
technicians are preparing to mount a Lockheed- 
developed telemetering antenna of advanced 
design (so secret it is shrouded to conceal its 
configuration) atop a pylon at dusk. Only after 


i y d 
a nea s am HEARTBEAT 
OF A BIRD IN 
SUPERSONIC 
FLIGHT 


..-@ vital phase in the critical 
race to develop a 5,000-mile Inter- 
Continental Ballistic Missile. 





Today’s thermonuclear missiles are the most 
complex and awesome mechanisms ever de- 
vised by man—and flight-testing them is of 
top-priority importance to continued U. S. 
leadership in missile systems technology. 


Highly instrumented, each test “bird” during 
flight electronically transmits a staccato 
stream of data about its altitude, speed, aero- 
dynamic behavior, reaction to extremes of 
atmospheric cold and air-friction heating, and 
other desired technical information —which 
is recorded on magnetic tape at the field test 
site, for later translation and analysis. 


Lessons learned from missile flight-tests add 
cumulative knowledge to the state-of-the- 
art, and hasten the day when America will 


possess an ICBM able to deliver a nuclear 
war-head to any target on earth in minutes. 


Missile testing is just one of the vital 
research and development projects to 
which more than 5,000 scientists, en- 
gineers and technicians are dedicated 
at Lockheed’s Missile Systems Division, 
Van Nuys, California. 


At Palo Alto, California, two new 
research laboratories have just been 
completed in world-famed Stanford 
University’s industrial park area—and 
two additional laboratories are now 
being built. Only 8 miles away, at Sun- 
nyvale, extensive new engineering and 
manufacturing facilities are under con- 
struction on a 275-acre site—all part 
of the $12,000,000 expansion program 
necessitated by the swift progress of 
Lockheed’s Missile Systems Division. 





Lockheed’s Advanced Study Program helps out- 
standing students achieve Master of Science de- 
grees in Mathematics, Engineering, Aeronautics, 
and other physical sciences. Write: 


LOCKHEED 


MISSILE 





SYSTEMS 
DIVISION 


Van Nuys, Palo Alto, Sunnyvale, Calif. 
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Industry News Digest 





Here's How Nine Aircraft Companies 
Fared During First 3 Quarters 


A mixed picture of earnings and 
sales for the first nine months of 1956 
is shown by nine major U.S. aircraft 
manufacturing companies. 

Overall, the nine firms’ net earnings 
were up 0.5% and sales rose 4.3% over 
the same 1955 period. These increases 
were shown despite drops in both sales 
and earnings by three companies— 
Republic Aviation, Chance Vought and 
Lockheed. And three more—Bell, 
Douglas and Martin—had lower earn- 
ings despite increased sales. 

Combined net earnings were up 
from $123,596,000 to $124,210,000, while 
sales gained from $3,530,870,000 to 
$3,683,721,000. Heading the list of 
prime aircraft producers was Boeing 
Airplane Co., with a 14.1% increase in 
sales and a 13% jump in earnings. 
Even higher were gains reported by 
General Dynamics Corp., although its 
figures reflect activities beyond just 
those of its Convair Division. 

Individual financial results follow: 

* Bell Aircraft: Net earnings, $4, 
489,000, down 1.3%; sales up 1.1% to 
$156,198,000. 

* Boeing: Earnings up 13% to $22,- 
971,000; sales up 14.1% to $76,628,000. 

*Chance Vought: Net declined 
57.2% to $1,195,000, while sales dropped 
17.7% to $77,206,000. Affecting Chance 
Vought’s results was phaseout of the 
F7U-3 Cutlass fighter and preparations 
for the quantity production of the 
F8U1 Crusader and the Regulus II mis- 
sile. 

* Curtiss-Wright: [Earnings rose 
28.7% to $30,913,000; sales gained 9.8%, 
to $400,825,000. 

® Douglas: Although sales increased 
4.7 to $711,286,000, earnings dropped 
119% to $20,596,000 (for nine 
months ended Aug. 31). Mounting 
development costs, mostly assigned to 
the stepped-up DC-8 program, were 
partly blamed for the dip in earnings. 

* General Dynamics: Earnings of 
$21,076,000 were up 53.2%; sales rose 
36.5%, to $691,009,000. 

* Lockheed: Earnings were down 
18.9% to $10,844,000 and sales were 
off 2.2% to $514,433,000. Earnings de- 
cline was attributed to the big write- 
off for research and development work, 
mostly on the Electra truboprop trans- 


port. 

® Martin: Earnings declined 20.5% 
to $7,311,000, although sales increased 
17.4% to $228,766,000. 

* Republic: Plagued by a lengthy 





strike, Republic’s earnings were down 
60.6% to $4,815,000. Sales totaled 232,- 
370,000, down 45%. 


AF Loses First F-104A 


USAF suffered the loss of its first 
Lockheed F-104A supersonic fighter 
November 1 when acceptance pilot, 
Capt. H. C. Brown, experienced a 
flameout and crashed near Muroc Dry 
Lake, Calif. 

Aircraft was on an acceptance flight 
from Palmdale. Pilot Brown, apparently 
electing to stay with the F-104A in an 
attempted glide into Edwards AFB, 
was killed. 


Bell Aircraft Sets Up 
Two New Divisions 


Bell Aircraft Corp., in a major re- 
shuffling of its Niagara Frontier opera- 
tions, has set up two new operating 
units—an Aircraft Division and a Weap- 
ons Systems Division. 

Each new division has been given 
complete responsibility for the sales, de- 
sign, production and procurement of its 
respective product lines. According to 
Bell president Leston Faneuf, the re- 
organization has been under study for a 
year and is designed to decentralize the 


Three Transports with Napier Elands 


company’s diversified products business 
and strengthen product lines. 

New aircraft division will be 
headed by vice pres. Julius J. Domonkos 
serving as general manager. Weapons 
system division, which will be sub- 
divided into avionics, rockets, guided 
missiles and research divisions, will be 
under v.p. Roy J. Sandstrom, also as 
general manager. 

Aircraft division will have two 
principal subdivisions—production and 
engineering—and will have charge of 
design and production of Bell aircraft 
as well as company’s large subcontract- 
ing of aircraft components for other 
prime manufacturers. 

® Here’s how Bell will break down 
responsibilities within new weapons sys- 
tem division: 

® Avionics Div.—takes over all elec- 
tronic and servomechanical activities. 

® Rockets Div.—has responsibility 
for rocket propulsion design, testing and 
manufacture. 

® Guided Missiles Div.—assumes 
control of Bell’s GAM-63 Rascal air-to- 
surface missile and other missile pro- 
grams. 

® Research Div.—will concentrate 
on applied research and head nuclear 
engineering work. 

Another phase of reorganization 
plan calls for establishment of a new 
corporate office reporting directly to the 
president. 

It will include all senior corporate 
officers and, for the present, will handle 
such staff and service functions as fi- 
nance, public relations and advertising 
for the company’s divisions and subsid 
iaries. 


- 
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Here's a trio of transports converted to Napier Eland-equipped turboprops. Top is a Vicke": 

Varsity, original testbed for the Eland; center is an Airspeed Ambassador (Elizabethar) 

and below is a Convair 340. Napier estimates the Elands give Convair a 20%, block-spee’ 
increase, greater range and 25°%/, more payload. 


AMERICAN AVIATION 





Navy's Sikorsky Radar Picket 


Latest “platform” for early warning radar is this Navy Sikorsky HR2S-! helicopter. Radome 

under the nose section houses search antenna of General Electric Co.'s early-warning radar 

system. Electronics gear is in rear section of fuselage. Helicopter radar extends low-flying 
plane detection range twice as far as for shipboard mounted units. 


ALPA Re-elects Sayen President; 
Urges Copilots for Big Copters 


Chicago—Air Line Pilots Assn. 


unanimously re-elected Clarence N. 
Sayen president, climaxing its 14th Bien- 
nial Convention here. 

Sayen defeated Wylie Drummond, 
an American Airlines pilot, who with- 
drew his name at the last minute in the 
interest of “unity and harmony.” Sub- 
sequently, delegates extended Sayen’s 
term to four years, instead of the present 
two. 

The convention pushed through 
more than 90 agenda items, including 
a resolution seeking to place a second 
pilot aboard the large scheduled heli- 
copters. 

Latter resolution empowers ALPA 
to take action to obtain a captain and a 
copilot for the aircraft concerned. Civil 
Aeronautics Administration, which has 
been conducting tests on the need for a 
second man, is due to release its de- 
cision. Earlier, a pilot for New York 
Airways told American Aviation four 
near-misses with fixed-wing aircraft in 
the New York area clinched the need 
for a copilot. 

In adopting the recommendation, 
ALPA directors termed the operation of 
S-58 helicopters by one pilot “a compro- 
mise with safety.” The pilots’ union said 
the 12-passenger helicopters involved ex- 
ceed 12,500 Ibs., the weight for which 
federal air rules require a two-man crew. 

® Less definite was action on a com- 
prehensive report recommending addi- 
tion of a third pilot aboard coming jet 
and turboprop aircraft. A spokesman 
aid the thick report, which also called 
for retention of the increment pay sys- 
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tem, was accepted as a guide, rather than 
an “ironelad policy.” 

Results of ALPA’s special Turbo- 
prop and Jet Study Committee were 
weighed in closed sessions. But it was 
known that the committee was prepared 
to recommend: 

* A continued policy of individual 
negotiations with each airline as opposed 
to industrywide bargaining. 

® Continued reliance on the “cost 
of living” index as a bargaining wedge 
without tying it to the actual contract. 

* A provision permitting pilot par- 
ticipation in negotiations aimed at creat- 
ing realistic schedules for pay and flight 
credit purposes. 

* Promotion of frequent negotia- 
tions for individual small gains, rather 
than campaigns for mass goals. 

* Other highlights: 

Sen. A. S. Mike Monroney (D.- 
Okla.) again called for a “declaration 
of independence” for the Civil Aero- 
nautics Administration, removing it 
from control of Commerce Dept. 

Delegates heard a report alleging 
that airlines in certain cases used psy- 
chiatric and personality problems in 
“washing out” pilots. In reporting find- 
ings of a two-year study, the medical 
and health committee criticized several 
areas of physical and psychological test- 
ing. The committee labeled problems in 
this area the No. | cause of claims for 
loss of licenses by pilots. 

The committee attacked the con- 
cept that a pilot is too old to fly at the 
age of 60. “Certainly no validated cri- 
teria have been developed for determi- 


ning a pilot retirement age of 60,” the 
report said, “nor is there today medical 
evidence that 60 is too old.” 

ALPA also adopted detailed recom- 
mendations for an Air Traffic Control 
program, but details were not made 
available immediately. 


National Orders 


4 Lockheed 1049Hs 


Four Lockheed 1049H Constel- 
lations have been ordered by National 
Airlines for delivery starting in August, 
1957, 

Planes will be of the long-range 
version with wingtip tanks, and will 
be delivered in a passenger/cargo con- 
figuration. Initially NAL plans to op- 
erate them in tourist service, but will 
move the bulkhead to provide more 
cargo space as loads develop. All-tourist 
version will hold up to 109 passengers; 
all-cargo version can carry over 17 
tons. 


Second P6M Crashes 


Navy’s second Martin XP6M-1 
crashed in Delaware Bay, but the four 
crewmen escaped. First XP6M crashed 
less than a year ago in Chesapeake Bay 
with loss of four crewmen. Flight test 
program now must await availability of 
first of six YP6Ms now in production. 


B-58 Hustler Flies 


Convair’s delta-winged B-58 super- 
sonic bomber made its first flight Nov. 
11 at Ft. Worth. Weapons systems con- 
cept Hustler was in the air 38 minutes. 
Five taxi tests preceded first flight. B. 
A. Erickson, chief test pilot and man- 
ager of flight at Ft. Worth, was at the 
controls. Four GE J79 turbojets with 
afterburners power the B-58. 


Convair Seeks Interest 
In Turboprop 440 


Several major airlines have been 
queried by Convair on possible interest 
in a turboprop version of the Model 
440 powered by two Napier Eland en- 
gines. Wires were sent to airlines Con- 
vair considered might be possible users 
of a turboprop Metropolitan. If enough 
interest is shown, Convair will proceed 
to make a cost analysis, fix a price and 
offer the aircraft to the airlines. 

J. R. Zevely, Convair’s director of 
contracts and sales estimates that turbo- 
prop 440 production at San Diego would 
be justified only if orders for 50 aircraft 
or more could be obtained. First de- 
liveries could take place in about Feb- 
ruary 1958, Zevely has _ indicated. 
American AviaTION understands that 
tentative figures indicate the Eland 
Metropolitan could: sell for about one 
million dollars. 

Three carriers are said to have ex- 





PROOF IN THE AIR 
YEARS AHEAD 


The J-75, Pratt & Whitney Aircraft’s most power- 
ful turbojet engine, already has been flying for more 
than a year and a half. Before its commercial version 
—the JT4—flies in Boeing and Douglas jet airliner 
fleets, the J-75 will have more than four years of 
proof in the air. 

Early proof of an engine’s in-flight performance is 
made possible by the use of flying test beds—aircraft 
specially modified to accommodate the new engine. 
Test-bed aircraft were successfully used in devel- 
oping the P&WA J-42, J-48, and J-57 turbojets, as 


well as turboprop and piston engines. Extensive 
operation at actual altitudes and speeds supplements 
and corroborates data secured in engine test cells 
and laboratories . . . and is vital if the performance 
of a new power plant is to be explored fully, and its 
reliability completely proved. 


A major contribution to U. S. aviation, the J-75 
turbojet will continue Pratt & Whitney Aircraft’s 
leadership in the design, development, and produc- 
tion of both military and commercial aircraft engines. 
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A J-75 TURBOJET ENGINE flies regularly beneath this special North American B-45 test-bed in its current 
exhaustive flight development program. The pod-mounted engine retracts into the bomb bay when not in oper- 
ation. The J-75 has been announced as the engine for the Air Force Republic F-105 and the Navy Martin P6M. 
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pressed a firm interest in the turboprop 
version of the 440-Aeronaves de Mexico, 
LACSA (Costa Rica) and Swissair. 

Some airlines and other operators 
of Convair 240 and 340 equipment are 
studying proposals by D. Napier & Son 
for the reengining of their aircraft 
with the Eland. One U\S. carrier, which 
operates a large Convair-Liner fleet, is 
reported devoting considerable atten- 
tion to projects for the re-engining of 
all its twin-engine aircraft. 

Napier’s Eland-powered Convair 
340 has been flying in Britain since 
February and the company hopes to fly 
the aircraft across the Atlantic early 
next year for demonstration in the U.S. 
and CAA certification. The British en- 
gine company is completing arrange- 
ments with a U.S. overhaul company 
to handle the Eland. Both Convair and 
Napier are devoting particular attention 
to the executive aircraft market. 


Pedler Joins Cleveland 
Pneumatic Tool Co. 


James S. Pedler, who served as 
manager of aviation sales for The B. F. 
wm Goodrich Co. from 
1930 until his re- 
tirement Oct. 31, has 
Wijoined Cleveland 
>) Pneumatic Tool Co. 
») He will handle spe- 
F) cial assignments, re- 

porting to Sam S. 
Mullin, president. 

x} Pedler, widely 
PEDLER known in the avia- 
tion industry, first joined Goodrich 
shortly after World War I, in which 
he served with the aviation section of 
the U.S. Signal Corps. From 1924 to 
1929 he was sales manager of Johns- 
town Tire & Rubber Co. Rejoining 
Goodrich, he was named aviation sales 
manager. 


Carmichael Urges 
Higher Agent Fees 


Airlines today are not paying travel 
agents enough for their services, and 
compensation should be increased in 
four ways, according to J. H. Car- 
michael, president of Capital Airlines. 

In a speech certain to arouse con- 
troversy in airline circles, Carmichael 
told the American Society of Travel 
Agents that Capital will push the follow- 
ing program for agents: 

* Revision and rework of the basic 
commission structure. “The service our 








industry buys today from the travel 
agent is too much of a bargain,” he 


said. 


® Financial assistance from airlines 
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in promotion or advertising efforts of 
the travel agents to develop mass or 
group travel movements. “The degree 
to which this participation can be 
entered into at this point in our in- 
dustry’s delevolpment I am not pre- 
pared to state. However, a beginning 
should be made .. . ” 

* Some indemnification of the agent 
from the proceeds of any no-show 
penalty assessment applied against busi- 
ness the agent may have originated. 
“You, with our industry, have suffered 
equally from the operation of the no- 
show artist . . . I believe that there 
rests an outstanding opportunity for 
our industry to work out a program 
that will compensate you to a degree for 
your investment in the no-show.” 

*A study to revise the present 
arrangement under which an agent gets 
no commission on sales under the air 
travel plan. “The defense that the rules 
of the air travel plan do not permit any 
payment is one that must have the same 
hollow ring to your ears that it has to 
mine. Let’s study the problem and if 
the rule is wrong, the rule should be 
changed.” 


Richard M. Rummel Dead 


Richard M. Rummel, 52, assistant 
to the vice president of United Air 
Lines, died in Chicago, Nov. 2. He had 
been with UAL 24 years. 


Robert J. Woods Dead 


Robert J. Woods, well-known aero- 
nautical engineer and one of the found- 
ers of Bell Aircraft Corp., died Nov. 3, 
just hours after he had been named di- 
rector of engineering and sales for Bell’s 
newly-created aircraft division. 


News Briefs 


MANUFACTURING—MILITARY 


® Use of some 300 runway barriers 
installed at worldwide USAF bases 
saved the taxpayers $78 million in the 
13 months ended Aug. 1, Air Research 
and Development Command states. 
Barriers were used 327 times to ar- 
rest aircraft, and 205 of the attempts 
were successful. In computing the sav- 
ing, ARDC assumed that the planes 
would have been completely wrecked 
without the barriers. 

® Radio Corp. of America received 
a big contract, amount not disclosed, 
to develop and produce an air-ground 
data transmission system for USAF. 
It will be designed to meet USAF and 
Navy standards for a common data 
link system to be used in air defense, 
air traffic control and other weapons 
applications. 

* First Navy squadron to receive 
Mach 1.6 carrier-based Chance 





the 








Vought F8U-1 Crusader has started 
training at Dallas, Tex. Navy says the 
F8U-1 will begin replacing the North 
American FJ3 next month. 

® Convair was awarded a USAF 
contract to “modify a fleet of Convair 
F-102A all-weather supersonic jet inter- 
ceptors from test to tactical configura- 
tion.” All special equipment will be 
removed and planes will be reworked 
“to match the F-102As now coming off 
the production line in San Diego.” 

*Two Army pilots have success- 
fully test-flown a single-place rocket- 
powered helicopter built by Kellett Air- 
craft Corp., Merchantville, N. Y., and 
designated the KH-15. The aircraft has 
a single two-bladed main rotor and a 
tail rotor. Power is supplied by rocket 
motors in the blade tips. Empty weight 
is 230 lbs., gross weight, 640 Ibs. 


TRANSPORT 

® Mohawk Airlines will inaugurate 
service to Detroit, Mich., and Erie, Pa., 
Dec. 1. 

® Taxi Air Group suspended serv- 
ice between downtown Detroit and 
downtown Cleveland, because float- 
plane operations on the Great Lakes 
are impractical in winter. TAG’s De 
Havilland Otter is being refitted as a 
landplane and will operate air taxi 
service in the Miami area, together 
with a second Otter just purchased. 
Company’s Detroit-Cleveland floatplane 
operation showed a 49°% load factor 
this year. 

® Letter of intent to purchase three 
Scottish Aviation Twin Pioneers has 
been concluded by Wien Alaska Air- 
lines and Northern Consolidated Air 
lines. The carriers, however, have not 
yet decided whether to sign an order 
for the planes. 

* Post Office Dept. proposes to ex- 
pand the first-class mail by air ex 
periment on the west coast to include 
Santa Barbara and Monterey, Calif. 
PO asked CAB to make the special 
rate of 19.98¢ per ton-mile applicable 
to the cities. 

® Ray O. Mertes, director of United 
Air Lines’ school and college service 
department, will receive the 1956 Frank 
G. Brewer Trophy, the nation’s highest 
award in the field of youth education 
and training. Presentation will be made 
at the Wright Day dinner of the Boe 
Club of Washington on Dec. 17. 

© Western Air Lines’ net income 
for first nine months of 1956 reached 
record high of $2,085,680, against $1 - 
619,756 in same 1955 period. 

* Philip T. Drotning has been 
named v.p.-public relations of Northwe:t 
Airlines. A former newspaperman, |< 
had recently been serving as executive 
secretary to Gov. Walter J. Kohler «f 
Wisconsin. 
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Production Spotlight 





* Allison expects to have its 501-D13 turboprop, powerplant for 
the Lockheed Electra, certificated by next August. Earlier Model 501- 
D10 was certificated in May 1955, but because of changes necessary 
to fulfill commercial requirements full certification must be received 
for the advanced version. 


* Northwest Airlines has been granted CAA approval to operate 
the Wright R3350-DA3 engines on its Lockheed 1049Gs 1,300 hrs. 
between overhaul—highest yet reached in domestic airline operations 
with Turbo Compounds. NWA also recently extended Pratt & Whitney 
R4360 overhaul time to 1,300 hrs. 


® France has ordered a total of 135 Sikorsky helicopters to date 
—73 S$-58s and 62 S-55s. Sikorsky Aircraft’s license agreement with 
Sud-Est Aviation has been extended to cover the S-58 as well as S-55. 
French company will deliver its first S-58 early next year. 


* Bendix Radio’s civil navigation aids system (CNAS) package 
was designed for the Convair B-58 Hustler supersonic bomber. CNAS 
(described in AMERICAN AVIATION June 18, p. 40) reportedly is 
ready for installation when Hustler goes into production. 


® Vickers-Armstrongs has built a wooden mock-up of the Van- 
guard. Company is in initial stages of production of the transport. First 
Vanguard is scheduled to fly in the fall of 1958. 


* Britain exports more aircraft in two weeks than any other 
European national ships abroad in a year. By end of 1956, its exports 
probably will top $300 million, covering about 730 aircraft. 


* Armstrong Whitworth’s AW 650/651 turboprop boxcar will 
have a payload of between 25,000 and 28,500 lbs. AW 650 will be 
powered by two Rolls-Royce Tynes, while AW 651 will get four R-R 
Darts. 


® First flight of Miles Aircraft Ltd.’s M.100 jet trainer is expected 
early next year. Prototype is nearing completion. 


® Airline industry direct operating costs computed by Air Trans- 
port Assn. for first six months of 1956 show the C-46 to be lowest at 
62.63¢ per plane mile, Boeing 377 highest at 158.24¢. Industry figures 
for other types: DC-3, 70.91¢; DC-4, 76.93¢; DC-6, 82.26¢; DC-6A, 
93.32¢; DC46B, 105.09¢ DC-7, 119.35¢ DC-7B, 147.34¢; L-749, 
98.82¢; L-1049, 118.29¢; L-1049C, 148.3¢ L-1049G, 157.23¢; 2-0-2, 
88.74¢; 4-0-4, 79.25¢; 240, 64.75¢; 340, 76.03¢; Viscount, 69.39¢. 


* California Eastern Aviation, Inc., which operates a primary 
flight training school for USAF at Moore AFB, Tex., hopes to con- 
vert to Cessna T-37A twin-jet trainers in 1958. These would replace 150 
T-28 and T-34 piston-engine trainers. 


* Diameters of no more than eight engines have been achieved 
in some small turboshaft engines designed for Army, yet promise to 
develop 250 hp. Several companies have design study contracts. 


* Chance Vought F8U-1 supersonic carrier-based fighters will 
replace North American FJ-3s next month. First Navy squadron already 
is training with the Mach 1.6 Crusaders at Dallas, where members 
are getting familiarization checks from CV test pilots. 


® USAF is getting three versions of Douglas B-66 light bombers 
equipped for probe-drogue in-flight refueling. They are the B-66B, 
RB-66 and RB-66C. Navy refuses to say whether its versions of the 
Douglas bomber, the A3J, is so equipped. 


* Prototype of 25-ton runway vacuum sweeper, developed for 
Air Force by Wayne Manufacturing Co. of Pomona, Calif. under 
$100,000 contract, is due for testing at Wright Air Development Cen- 
ter. Unit’s 10-inch nozzle is said to pick up objects as large as 3-inch 
diameter steel cylinders as sweeper moves at 25 mph. Nozzle wind 
velocity of 500 mph is developed by a 32-blade, 39-inch diameter two- 
stage blower powered by a 610-hp. 12-cylinder engine. Van measures 
35 ft. long, 14 ft. high and 8 ft. wide. 
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avien’s 
‘piggy-back’ 
thervwvel 


positive level control » 
to any fuel gage 


Avien . . . pioneer in the development off 
aircraft fuel management systems .. . now 
brings dependable fuel level control ‘to 
fuel gage installation. 

Employing Avien’s service-proven thermistor 4 
switch in a new clamp-on design, the “pig. 
gy-back” sensor mounts on any tank probe © 
— provides precise level signals for high- 


assures reliable 
pumps or valves. 


For complete aiid and 
application data write Dept. AA-11 


: Liview 


58- 15 Northe in Bly d Woodside 77, N. Y 
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split second action 


SAFETY WIRES 3 
TIMES FASTER 


A major Air Force Base cut 

engine wiring time from 120 

to 40 man-hours... saved 
140 per engine; Manu- 
‘acturers report time cut 

as much as 75%. 

Simply grip wire, pull 

knob ... zip, wire’s 

twisted. Three tools in 

one... cutter-pliers- 

twister. Two sizes: 

12” and 9” for as- 

sembly or bench 

work. 

Write for folder. 
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Letters 


In Defense of CAB 


To the Editor: 

In your editorial of the October 8 
issue of AMERICAN AVIATION, you are 
critical of the Civil Aeronautics Board’s 
efforts to provide an opportunity for re- 
viewing proposed performance require- 
ments for scheduled air carrier opera- 
tion, with reference to the 
new jet fleet. We cannot agree that the 
CAB has “barged into a technical arena 
in which it isn’t qualified to the slight- 
est degree.” Actually the record will 
show that the CAB people have been 
working with the entire industry world- 
wide for years to assure that a safe level 
of climb performance can be realized in 
the event of engine failure during the 
early stages of take-off when adverse 
operating conditions exist. We believe 
that the CAB people are to be com- 
mended for their continuous efforts in 


this regard. 

CAB efforts to At realistic run- 
way lengths and ormance re- 
quirements to insure that the new jet 
fleet is introduced to scheduled air car- 
rier operations safely should be encour- 
aged by everyone. Obtaining realistic 
performance requirements is long over- 
due. The industry should face facts and 
work diligently with the Board to come 
up with the desired result. The subject 
is not new and the cooperation of every- 
one is greatly needed. The problems are 
not insurmountable, they can and must 
be resolved so that our new transport 
fleets can be introduced into public serv- 
ice with maximum safety and hence 
public acceptance. 

Crarence N. SAYEN 
President 
Air Line Pilots Assn. 


Chicago, Ill. 


To the Editor: 

...I suspect a great many of your 
readers said an emphatic “Amen!” to 
your editorial entitled “And It Was All 
Going So Well.” The piece is an ex- 
ample, I think, of how you personally 
help to keep progress progressing. 

WILLIS PLAYER, 
Vice President-Public Relations. 
Air Transport Association of America, 


Washington, D. C. 


For the Record 


To the Editor: 

We have noted with interest com- 
ment in your October 8 issue on our re- 
cent contract with Convair-San Diego; 


formation published during the time 
that negotiations are actually in prog- 


Keep up the good work on your 
e 


Strantey C. Ne.son 

President, San Diego Chapter 

Engineers & Architects Assn. 
San Diego, Calif. 


Praise for Reliability Issue 


To the Editor: 

I have just completed reading the 
issue “Fifth Annual Engineering & De- 
velopment Issue;” as with previous is- 
sues, it meets all the criteria of good 
news reporting in the aviation indus- 
try. If there is any aviation news and 
statistics fit to print, American Avia- 
tion Publications will print it. 


MITCHELL J. MINICH 

CAA Control Tower 

Wilkes-Barre Scranton Airport 
Avoca, Pa. 


To the Editor: 

I should like to take this opportunity 
to compliment you on the qualiones and 
depth of thinking (value) of all of your 
major Reliability editorial articles in the 
October 22 issue. They were really star- 
tlingly fresh and good. 

Epmunp J. PHILLIPS 

Vice President 

Willard G. Gregory & Co. 
Los Angeles 


Books 


The Book of the Sky. Edited by A.C. 
Spectorsky. Published by Appleton- 
Century-Crofts, Inc., New York 
City. 490 pp. 

If an anthology is a collection of 
“the flowers of literature,” here is one 
that measures up to the definition. For 
it contains some of the best writings of 
such great men of letters as Samuel 
Johnson, Charles Dickens, Edgar Allan 
Poe and, more latterly, John Dos Passos, 
John Steinbeck and William Faulkner, 
covering the infinite variety of man’s 
emotions and attitudes toward the sky 
and its contents. 

Beginning with the earliest specu- 
lations of the ancients and continuing 
through man’s earliest efforts to fly in 
balloons and gliders down to present- 
day plans for launching earth satellites, 
Editor Spectorsky has blanketed the 
whole range of subjects dealing with 
the sky. Not the least of his book’s at- 
tractions are 64 pages of illustrations. 


Fluid Dynamics of Jets. By Shzh-l 
Pai. Published by D. Van Nostrand 
Co., Inc., Princeton, N. ]. 228 pp. 
Price, $5.50. 

A comprehensive treatment of the 
subject by an associate research pro- 
fessor of the University of Maryland’s 
Institute of Fluid Dynamics and Ap- 
plied Mathematics, this book was de 
signed to meet the needs of engi- 
neers, research workers and students. 
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to your precise specifications. 
MANUFACTURED UNDER CLOSE QUALITY CONTROL INCLUDING 100% ELECTRICAL INSPECTION. 
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Many other variations available. Your detailed spec governs: 


EXCITATION VOLTAGE ¢ OPERATING TEMPERATURE RANGE * © 
INPUT AND OUTPUT « IMPEDANCE « PHASE SHIFT « HU- 
MIDITY RESISTANT « FUNGUS RESISTANT «¢ MIL SPEC TO 
BE MET e GEAR TRAIN AVAILABLE « BRAKE AVAILABLE e 


Consult Oster specialists on 
your generator problems. 

rite today for further infor- 
mation, stating your detailed 
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Other products include Actuators, Servos, 
AC Drive Motors, Servo Mechanism Assem- 
blies, DC Motors, Motor-Gear-Trains, Fast 
Response Resolvers, Servo Torque Units, 
Synchros, Motor Driven Blower and Fan 
Assemblies and Synchro Indicators. 


MANUFACTURING CO. 


Your Rotating Equipment Specialist 
Avionic Division Racine, Wisconsin 
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TRENDS 


Washington, D. C., Nov. 19, 1956 


FINAL DETAILS OF DEFENSE BUDGET for next fiscal year may be 





settled later than usual this year. Such settlement awaits Joint 
Chiefs of Staff’s decision on the force plan for fiscal 1958 and 
succeeding years. This decision, involving such items as man- 
power levels, number of USAF wings and Navy squadrons, may 
not come until Dec. 1. 

Incidentally, Pentagon civil leaders are advising industrialists 
that military budgets will increase through 1960 and possibly 
longer. A’ $2-billion boost in spending is expected in fiscal 1958. 
Thus, this may be just the start of an upward cycle in defense 
expenditures as weapons development and procurement become 
more costly. 





DON’T BE SURPRISED if Defense Department orders a new stretch- 





out of the WS-125A nuclear bomber program on the heels of 
the cutback decided by USAF last month. Some quarters in the 
Pentagon take a dim view of the nuclear aircraft as a feasible 
weapons system. They’d like to concentrate development effort 
on the WS-110A chemical bomber project and on the ballistic 
missiles. 
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U.S. SIXTH FLEET in troubled Mediterranean area will soon have 





USAF IS PLACING less and less reliance on speed and altitude for 


most of Navy’s operational types of missiles. Carrier-based fight- 
ers are now equipped with Sparrow and Sidewinder air-to-air 
missiles. The Terrier-equipped USS Boston arrives next month. 
Navy won’t say whether Regulus is there. 





MANNED SPACE BOMBERS that slow themselves for re-entry by 


protection of its strategic bombers. The B-52, for example, is 
slower than the B-47; at its altitude of 50,000 ft. over target it 
can be jumped from above by the latest MiG-17s. “And a missile 
can get a bomber as easily at 100,000 ft. as at 50,000,” USAF 
officials note. Main defensive emphasis is placed on electronics 
countermeasures and other means of foiling interceptors, both 
manned and unmanned. 





“LOW ORDER OF TECHNOLOGY” approach to missiles is paying 


skipping in and out of the atmosphere “a little at a time” have 
been temporarily shelved as active development projects. Main 
reasons are difficulty of designing: (1) a structure that could 
take the extremes of transient heating, (2) an automatic guid- 
ance system to handle repeated transitions from damped aero- 
dynamic control to undamped space tip-jet control and back 
again. 





off for the Navy. Air-to-air Sidewinder is cheap, effective and 
in operation. Surface-to-surface Triton is nearly ready; it will 
have 1,500-mile range, Mach 3.5 speed and be self-guiding. 


NEW PEAK in aircraft industry employment since the Korean war was 





reached in August. Total hit 814,400. It was the second straight 
month that employment topped 800,000; also the second time 
in recent months that the total was higher than the automo- 
bile industry. 

Big increase was in production workers, up from 523,100 in 
July to 532,800 in August. Average weekly wage rose from 
$95.95 to $97.29. Hourly rates were up, but bigger paychecks 
were largely the result of increased number of weekly hours 


worked. 
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Heacock Maneuver Splits Non-Sked Industry 


Return to power in Aircoach Transport Association jeopardizes gains 
made during past year by some irregulars; fireworks expected. 


By WILLIAM V. HENZEY 


UTURE of the non-scheduled air- 

line industry defies prediction at 
his point but two recent developments 
yoint to an eventful and perhaps sen- 
ational period ahead for that airline 
‘roup. 

First such development was the 
eturn to power early this month of 
Amos E. Heacock and a resulting 
definite split in non-sked ranks over 
control of their trade association, Air- 
coach Transport Assn. 

Second significant matter is an 
impending Civil Aeronautics Board 
ruling, due by December 28, on what 
to do about the non-skeds now that the 
courts have reversed last year’s con- 
troversial award of supplemental route- 
type authorizations to those carriers. 


* Collectively, these two situations 
amount to a complete reversal of the 
rosy outlook which existed just one 
year ago for the non-skeds. Yet, ap- 
proximately twenty carriers, or about 
two/fifths of the entire non-sked in- 
dustry, appear to have made definite 
progress, within CAB rules, toward 
some form of sustained operating au- 
thority. The remainder, pessimistic 
about their chances before CAB, can 
be expected to be heard from in the 
forthcoming session of Congress. 


And the leader of such a revolt 
on Capitol Hill apparently will be 
the indestructible Heacock, who was 
“down” three years ago but who, as 
events of recent weeks have proved, 
was definitely not “out.” 


*In the spring of 1953, Heacock 
was forced out of the airline business 
when the courts sustained a CAB rev- 
cation action against his company, 
Air Transport Associates. Simultane- 
osly, he was involved in hearings 
before the House Un-American Ac- 
tivities Committee. Net result of this 
acversity was that Heacock vacated 
his role as No. 1 spokesman for his 
industry, departed from the Washing- 
ton scene, and returned to his native 
Se.ttle. 

In contrast to his three-year reign 
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as president of ACTA when he was 
known as an outspoken, usually violent, 
critic of CAB and the scheduled air- 
line industry, little had been heard of 
Heacock since mid-1953 until recently. 

ACTA didn’t exactly flourish after 
Heacock’s departure, but it did gain 
status as a clearing house for com- 
mercial charter operations in addition 
to its previously-enjoyed status as a 
central agency for military charter 
bookings. 

Also, it generally replaced the 
violent critical attitude of Heacock’s 
days with economic-type arguments for 
survival. Some individual members got 
into individual enforcement troubles 
with CAB but, by and large, a new 
era appeared to be shaping up for 
some 22 of its members who had been 
recommended for continued authority 
by the CAB staff just last July. 


‘Coup d’Etat’ 

This, at least, was the surface 
picture of the non-sked trade group 
prior to the morning of October 29, 
1956. But on that Monday morning, 


Heacock and several associates marched 
into ACTA’s main headquarters in 
Washington and produced what they 
considered legal power to assume con- 
trol of the organization. 

With Heacock was Ralph Cox, Jr., 
president of U.S. Overseas Airlines; 
Donald Hoirup, Washington represen- 
tative of Trans American Airlines; 
and S. E. Spicher of S. S. W., Inc. 
Immediately, they unseated A. J. Rome, 
who had served as ACTA’s president 
for eight months. 

* By November 2, five of ACTA’s 
seven-man board of directors resigned 
in the wake of Heacock’s seizure. They 
were O. L. “Bob” Morrow, Meteor 
Air Transport; Kirk Kerkorian, Los 
Angeles Air Service; Gus Callas, Gen- 
eral Airways; John Becker, Modern 
Air Transport; and Irving E. Her- 
mann, Great Lakes Airlines. By No- 
vember 5, a sixth director quit—Roy 
Briten of Westair Transport. 

Only director who did not physi- 
cally resign from the crumbled board 


was Cox who, of course, remained in 





Hiller Delivers Ramjet 
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YH-32s to Army 





First deliveries of Army's new Hiller YH-32 ramjet helicopters have been made to Fort Rucker, 

Ala. YH-32 is two-place, two-blade single main rotor copter powered: by ramjets at each 

blade-tip. Ramjets develop about 40 Ibs. thrust each. Tail rotor is counterbalanced single 

blade configuration. High fuel consumption of ramijets limits flight of YH-32 to about one- 
half hour without refueling. 
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the new Heacock control group. For 
the record, ACTA appears now to be 
run by a management committee con- 
sisting of Cox, Hoirup and Spicher, 
with Heacock listed as an alternate 
member. 


ACTA’s Finances Poor 


One argument used by the new 
group in making its move was that the 
directors had voided their authorizations 
to serve on ACTA’s board by failing 
to call a meeting within a three-month 
period. While this appears to be a 
technicality, Heacock and his group 
had an apparent stockpile of ammuni- 
tion in reserve in the form of a treas- 
urer’s report on ACTA’s finances. 

If, for example, Rome and the six 
directors intended to resist the seizure 
move, Heacuck’s group was prepared 
to show that ACTA had a current 
deficit of $125,000, heavy tax liabili- 
ties, a zero cash reserve and a monthly 
loss rate of about $30,000. 

*To further bolster its position 
while providing an immediate counter- 
move against this adverse financial 
picture, Heacock’s group reportedly 
negotiated a $50,000 minimum loan for 
immediate cash purposes. Non-sked 
members who were owned by, or 
friendly to, the new management, and 
who apparently had to co-sign such 
note, included Cox’s U.S. Overseas; 
the Trans American bloc of Trans 
National, Hemisphere, Twentieth Cen- 
tury, and Unit Export; Spicher’s 
S.S.W., Inc.; Regina Air Cargo and 
Central Air Transport. 

Largely, the carriers represented 
by the resigning management and di- 
rectors were those recommended for 
sustained operating authority by the 
CAB staff. With the exception of U.S. 
Overseas and Regina, known carriers 
in the new group are either involved 
in CAB revocation actions or received 
adverse rulings from the CAB staff. 

The carriers represented by the 
resigning management have not given 
up entirely on regaining control of 
ACTA. They will have a chance at 
such a move November 26 when the 
organization holds its annual member- 
ship meeting in Washington. But few 
of the carriers are hopeful of their 
ability to win back their old position. 

Formation of a new organization 
is another possibility but the appar- 
ently poor cash position of their old 
organization and the unavoidable 
inital expense of establishing a new 
association may prove too formidable 
an obstacle. 

Still another possibility is the en- 
largement of rival Independent Mili- 
tary Air Transport Association to in- 
clude defecting ACTA members. 

® Meanwhile, the new ACTA man- 


agement, particularly Heacock, can be 
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expected to make loud noises in the 
new Democratic Congress which con- 
venes in January. And the group will 
be far from placid in demanding con- 
tinued operating rights from CAB. 

Heacock may have set the stage 
for such a program by his activities 
prior to assuming control of ACTA. 
Together with Cox and Langdon P. 
Marvin, who occupied free office space 
in the Library of Congress for nine 
years, Heacock spearheaded a drive for 
funds for the Adlai Stevenson-Estes Ke- 
fauver ticket. The three operated out of 
an office on Connecticut Ave., N.W., 
Washington, for some weeks prior to 
the November 6 Presidential election, 
and aimed their drive for funds to 
“small” or “independent” type busi- 
nesses. 

So, while their Presidential candi- 
date was unsuccessful, they apparently 
will find sympathetic committees in 
the Democratic Houses of Congress. 


Picture Has Changed 

Meanwhile, CAB will wrestle with 
the problem of untangling the com- 
plicated Large Irregular Case which 
three Members of the Board thought 
they had put to rest a year ago. 

Since then, here is how the pic- 
ture has changed. The 3-2 decision 
which set non-skeds up as Supple- 
mental Carriers with special route- 
type and charter authorizations was re- 
versed by the U.S. Court of Appeals 
in Washington in July. 

* Until early this month, CAB 
tried to make up its mind on whether 
to pursue further appeal to the US. 
Supreme Court. But on November 1, 


Radioplane’s Rocket-Powered Drone 
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the agency advised the Appeals Court 
that its verdict would be accepted with- 
out further appeal. Not knowing im- 
mediately where to go from there, 
however, CAB asked the Appeals Court 
to stay its July verdict until December 
28, during which time a course of 
action would be decided upon. 


There is no doubt the original 
decision of the Board is set aside. 
What isn’t certain, however, is whether 
the agency feels it needs new hearings 
to make a further determination or 
whether it can come up with new find- 
ings on the old record. 

® Also significant in this situation 
is the fact that two of the three-man 
majority which voted for the non-skeds 
last year are no longer on the Board. 
Chairman James L. Durfee has re- 
placed Ross Rizley and Member G. 
Joseph Minetti has replaced Josh Lee. 
The third member of that majority, 
Vice Chairman Joseph P. Adams, is 
not likely to be reappointed to CAB 
after his term expires December 31. 

The only two known quantities 
in the Board on this subject who are 
certain to be around in future moves 
are Republicans Chan Gurney and 
Harmar D. Denny, who voted against 
the non-skeds a year ago. 

In this situation, the resigning 
members of ACTA do not feel the 
presence of Heacock on the scene and 
the almost inevitable pressure he will 
attempt to bring on CAB through 
Congress Augurs well for their chances 
of swinging three new CAB votes to 
their corner. oe 
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Radioplane Co. has designed the RP-70 type rocket-powered drone for weapon system 
evaluation and training in Mach 0.9 class at 50,000 ft. 
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What Controllers Think of Air Traffic Muddle 


Authority to suspend or extend visual flight rules at their discretion 
rated foremost need by members of Air Traffic Control Assn. 


By LOIS C. PHILMUS 


How do the people who now con- 
trol air traffic want to control it? Some 
answers were finally provided as prac- 
ticing controllers spoke their piece at 
the first annual meeting of the recently 
formed Air Traffic Control Assn. in 
Washington earlier this month. 

Opinions expressed at a forum re- 
vealed their thinking: 

* Positive control in the sense of 
ground-up-to-infinity control of all air- 
raft in all weather is unrealistic. How- 
_ ever, positive communications to enable 
positive separation by the controller 
would be practical. The controllers want 
the ability to talk to all aircraft in all 
weather at all times. It would therefore 
have to be mandatory to have a CAA 
requirement for two-way radio. 

It was inconceivable to one spokes- 
man that anyone who can afford an 
airplane would have any hardship in 
purchasing two-way radio, which was 
labeled as vital to planes as “headlights 
are to automobiles.” 

® The CAB proposal to raise VFR 
minimums to five miles and 1,500 feet 
at all airport terminals went over like 
a Weather Bureau report on terminal 
visibility. While the proposal is favored 
by high-density area controllers, majority 
opinion definitely wants minimums 
flexible. Variable minimums custom- 
scaled to each individual airport’s 
weather, traffic and other factors won 
the count. 

Proponents of the “variable mini- 
mum system” pointed out that high- 
density terminals could still have “5- 
1,500” as needed without penalizing 
lightplane flying in lighter traffic areas. 

Throughout all discussions con- 
troller concern for the non-airline pilot 
was much in evidence. Opposition to 
positive control was based on the pre- 
mise that it “will put the small operator 
out of business.” A rigid set of higher 
minimums, it was agreed, would create 
a hardship on too many lightplane pilots 
in areas where it is not needed. 


Wanted: Authority 

No matter how much the con- 
trollers want two-way radio, variable 
minimums, more honest weather reports 
—there apparently is one item (on 
which all their premises are actually 
based) that they feel they must have 
above all others: Authority. 

The controller wants the clearcut 
authority to suspend or extend VFR at 
his discretion. He wants the authority 
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Professional controllers were 
anxious to get their own views on 
the public record for the first time 
at their first annual meeting, but 
were also anxious to hear what was 
in store for them from government 
planners and administrators. Here’s 
what they heard: 

* Acting CAA Administrator 
James T. Pyle promised that better 
answers would be sought for new 
grade structures shortly after the first 
of the year in new meetings with the 
Civil Service Commission. But he 
urged that the recently adopted new 
criteria “be recognized as the best 
compromise solution available at this 
time.” Even while new negotiations 
are under way, he said, “the first job 
—and it’s a big one—is to put the 
new basic standards into effect.” The 
conversion, he estimated, should be 
finished “probably in January.” 

® Special Presidential aide Ed- 
ward P. Curtis revealed that the 
future airways system will use tools 
“available today or which will be in 
the very near future,” with the prob- 
lem being “one of selection rather 
than invention.” He warned that the 





Controllers Hear Views of Administrators 


system is “bound to be complex and 
will cost real money.” Observing that 
machines are only effective as the 
men to handle them want them to 
be, the White House aide called upon 
the controllers to “accept and im- 
plement” any procedures developed. 
“To a large extent,” he asserted, “it 
lies in your hands to decide how 
rapidly and effectively new tools can 
be put to use.” 

*CAA Traffic Control Chief 
David Thomas reported that CAA 
will have to employ several thousand 
new controllers over the next couple 
of years to handle expanded facilities. 
He found that recruitment “looks 
good” but anticipated that some 
changes probably will be made in 
basic qualifications which “are too 
rigid.” 

Thomas foresaw the major prob- 
lem as not obtaining new trainees 
but in developing assistant controllers 
up to controllers. He unrolled a plan 
for on-the-job training in field facil- 
ities, which would call for experi- 
enced controllers, equipped with the 
latest in visual and other training 
aids, to provide the training. 








to control all traffic in his area, not only 
IFR flights with filed plans. He wants 
cancellation of an IFR flight plan while 
in the middle of an approach to be a 
two-way decision with the controller 
participating with the pilot. With 
authority must come enforcement ability 
so that the “controller can control the 
pilot, not the other way around,” one 
professional asserted. 

The weakness of present IFR was 
pinpointed by one expert: “As long as 
the tower has authority over only IFR 
traffic, only half the job is being done. 
Any aircraft suddenly can appear VFR, 
disrupt several IFR approaches, raise 
havoc with safety—and we can take no 
action to suppress him. He is totally 
legal even if he’s cancelling out the 
whole concept of IFR control.” 

If some ATCA members have their 
way, a big push will be unleashed to 
effect an overall change in Civil Air 
Regulation Part 60 to “give controllers 
ability to control at all times.” 

The association members also had 
some clearcut views on requirements in 
specific areas of control, including: 


* Flow control efficiency can only 
be accomplished if: (1) Flight plans 
are filed at least one hour before take- 
off so they can be immediately trans- 
mitted to affected centers and terminals. 
(2) Better spaced airline schedules are 
created so that flights do not bunch up 
in a short space of time. (3) Elimina- 
tion of disorderly entry of planes into 
the system or their exit from it. (4) 
Better coordination with “in-between” 
points along route to destination ter- 
minal. 

And even with all this accom- 
plished, the present acceptance rate of 
airport runways and gate space precludes 
satisfactory accomplishment ‘of the flow- 
control procedure. Dual parallel instru- 
ment runways and double present the 
terminal gate space hold the key to any 
increase in traffic efficiency. 

* Jet integration, specifically mili- 
tary jets and possibly jet transports, can- 
not be accomplished on the same flow 
with pistons. Military.jets consume huge 
hunks of airspace in the terminal area, 
particularly on departure and holding 
rather than inbound. Two possible solu- 





tions were advanced: (1) standardiza- 
tion of jet penetration procedures and 
(2) procedure whereby jet will make its 
approach at the same altitude as con- 
ventional aircraft, not from 30,000 feet. 

* Heli integration into the 
traffic system calls for inbound and out- 
bound routes that do not conflict with 
conventional aircraft. Without these 
routes, an airport is in trouble and could 
possibly look into making all helicopter 
operations perpendicular to the runway. 
A “tunnel” route also is practical if 
copter pilots maintain a listening 
“watch” at all times. 

Clearly, the Air Traffic Control 
Association could develop into one of 
the most powerful and effective voices 
in the air transport complex. Deeply 
conscious of their responsibilities, mem- 
bers are in close accord on basic phil- 
osophy: “We are a professional associa- 
tion and shall remain so,” they said. 

Any fears held by observers that 
ATCA is aiming at trade unionism are 
unwarranted. 

ATCA was formed last March by 
a group of Washington controllers and 
spearheaded by its executive director, 
Clifford Burton. Officers elected at the 
first meeting include: Andrew F. Pitas, 


“Reasonable Facsimile” of Martin Mach 3 Bomber 


president; Joseph J. Reino, vice presi- 
dent; Joseph J. Moraski, secretary, and 
Robert C. Moore, treasurer. All are in- 
volved in Washington ATC activity. 

A 24-man council was named repre- 
senting almost that number of ATC 
locations in the U.S. At press-time, 
ATCA was 2,505 members strong with 
2,000 practicing controllers and the re- 
maining 505 corporate, student or asso- 
ciate members. o0@ 


Aviation Survey Draws 
100,000 Replies 


More than 100,000 questionnaires 
had been returned in a general aviation 
survey at press time as a result of the 
first major mass count of general avia- 
tion movements in the U.S. over a two- 
day period in late October. 

The survey, first in a series of 
studies being conducted by the firm of 
Booz, Allen & Hamilton under contract 
to the General Aviation Facilities Plan- 
ning Group, centered around 900 care- 
fully selected municipal and commercial 
airports. About 240,000 questionnaires 
had been distributed and many airports 
had not yet been heard from. 

The survey was conducted through 


48 state coordinators who recruited 1,000 
volunteers to help distribute and com- 
pile the questionnaires. The 48-hour pe- 
riod between October 26-27 was selected 
by long-range weather forecasts to ob- 
tain both fair and foul weather condi- 
tions so a variety of operations could be 
recorded. 

While it will be many weeks before 
the mass of data derived can be tabu- 
lated and analyzed. George Haddaway, 
GAFPG general chairman, observed: 

“Since only 15% of the nation’s 
more than 6,000 airports were covered 
in the survey, it is apparent that the 
total U.S. general aviation operations on 
the two survey days were far in excess 
of those specifically recorded. 

“A preliminary check reveals that 
the facts which will be available from 
the survey returns will provide sound 
documentation for the growing aware- ° 
ness that the use of aircraft for business, 
industry and agriculture is far more ex- 
tensive than generally understood.” 

The results of the survey, along 
with other major studies in the field, 
will be submitted to Edward Curtis, spe- 
cial Presidential aide for aviation facili- 
ties planning, in late December—the 
scheduled deadline target date. 
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AMERICAN AVIATION has learned that this picture from an Armco Steel Corp. advertisement is a “reasonable facsimile” of the Mart» 

XB-68, Mach 3 tactical bomber. Main engine in fuselage is conven tional turbojet with afterburner, such as General Electric J79. Two fe s 
ook 
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house ramijets. Note that all three jet n 
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es exhaust well aft of any control surfaces. This reflects influence of NACA’s work on jet 


wave interference with high-speed aircraft control and lifting surfaces—one big reason for instability of aircraft during supersonic chang s 
of attitude. Cut-aways in this picture show parts, in addition to skin, that will be made of steel. 
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How France Coordinates Air Research 


By JEAN-MARIE RICHE 


Paris—O NERA (Office National 
d'Etudes et de Recherches Aéronau- 
tiques) are the initials and full name 
of the organization which is the French 
equivalent of NACA. 

Only after World War II did the 
French Government fully realize the 
idvantages of concentrating basic aero- 
nautical research work. It created 
YNERA in May 1946 for this purpose. 
All existing research facilities financed 


9y government subsidies were then put 
it the disposal of ONERA. 


ONERA is sponsored by several 
government departments (Finance and 
Economic Affairs Ministries; and Sec- 
retariat of State for Air). Its activities 
are directed by a Director General 
assisted by a Board, on which all par- 
icipating Government Departments are 
epresented and which has mainly fi- 
nancial duties; a Scientific Committee, 
esponsible for the scientific direction 
of the activities of the Establishment, 
und an Advisory Board where the 
organization using the work and facili- 
ties of ONERA are represented. 

There are five main departments 
of ONERA: Aerodynamics, Energy and 
Propulsion, Materials, Resistance of 


Structures and General Physics. Strength 
of the staff is 1,800, among whom are 
450 research engineers. 


Heading up the organization is an 


eminent French scientist and _ well 
known aeronautical engineer, Maurice 
Roy, who enjoys the rare distinction of 
having been selected as a Member of 
the Academy of Science (Institut de 
France), France’s highest intellectual 
institution. 

Headquarters of ONERA are located 
in Chatillon-sous-Bagneux, a suburb of 
Paris, about halfway between the city 
limits of the French capital and the 
military airport of Villacoublay. About 
1,000 members of the staff work in 
Chatillon either in the offices and re- 
search departments or in the miscel- 
laneous laboratories located in the im- 
pressive 12-floor building of the organi- 
zation. 

* Two other facilities of ONERA 
are located in the vicinity of Paris. At 
Chalais-Meudon, near the huge subsonic 
windtunnel which, back in the thirties, 
was for some time the biggest of its 
kind in the world, new transonic and 
supersonic windtunnels have been 
erected and are currently used by the 
Department of Aerodynamics. 

In Palaiseau, terminal of the Paris 
suburban railway network, another fa- 
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One of Europe's most modern windtunnel facilities has been built by ONERA at Modane, in 
Alps near French-ltalian frontier. 





An experimental ONERA rocket on its launching ramp. 


cility is mostly used by the Department 
of Energy and Propulsion and has shops 
and test stands for turbines and rockets. 

Besides two small branches in 
Cannes and Algiers, ONERA built its 
most spectacular facility in the Alps, 
near the Italian border—the Modane 
windtunnel which is unique in Europe 
in its conception, its size and its poten- 
tial. Full-size fighters and missiles have 
already been tested in this facility. 

® ONERA maintains a close liaison 
with all the other French and foreign 
institutions conducting research in fields 
which may be applied to aeronautical 
research. It is responsible for the appli- 
cation of all this basic research to aero- 
nautics. On the other hand, it maintains 
permanent contracts with the French 


ministries and with the aircraft industry 
which seek advice from it on scientific 
matters encountered in their respective 
work, 

ONERA has at its disposal neither 
the vast resources of NACA in budget, 
staff or research facilities. This situation 
does not, however, discourage the man- 
agement of the French organization be- 
cause, in basic research, results do not 
necessarily depend on the volume of 
staff and equipment. 

This has been demonstrated in 
several instances where by coincidence 
ONERA concentrated its research on 
problems that were simultaneously being 
tackled by NACA. Subsequent compart- 
son of the results obtained by both 
organizations showed parallel answers 
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Since 1941 Barco Swivel Joints 
and Flexible Assemblies have met 
the precise requirements of in- 
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to MIL-J-5513A and other WING FOLD HYDRAULIC 
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This wide experience is yours to 
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installation—for hydraulic, pneu- 
matic, oxygen, fuel, gas or liquid 
service. Barco Representatives 
are at your service in the speci- 
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adaptations of standard designs. 
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obtained by following different methods 
of thinking. 

Two instances in which this hap- 
pened are the definition of the methods 
through which the conditions of tran- 
sonic speeds can be reproduced in wind- 
tunnels and the definition of the now 
well-known “area rule”. Within the 
restrictions imposed by the rules of 
secrecy, there is a permanent and 
reciprocal exchange of information 
between ONERA and NACA. 


Recent Accomplishments 


Among the most recent work done 
by ONERA the definition of the 
methods of preflight checking of struc- 
tures and controls on aircraft prototypes 
is of particular importance. 

Another field in which ONERA is 
presently working is that of the appli- 
cations of boundary layer control and 
jet flap. Development of an STOL 
design like the Breguet 940, one proto- 
type of which has been ordered by the 
U.S., will directly benefit from the work 
of ONERA. 

The organization has designed and 
constructed special equipment and de- 
vised methods for the pre-flight control 
of flutter on prototypes. It is now re- 
sponsible for the systematic pre-flight 
tests on all new prototypes built by the 
French industry. French aircraft com- 
panies, having a much smaller average 
size than their U.S. counterparts, can- 
not duplicate basic testing equipment 
and therefore benefit from being able 
to avail themselves of the testing equip- 
ment of ONERA. 

® The design and construction of 
measuring equipment, for which the 
Department of General Physics of 
ONERA has been responsible, deserves 
special attention. This department has 
developed new methods of investiga- 
tion for the testing of models in free 
flight. It has also developed relatively 
economic testing processes of models 
whose aerodynamic characteristics are 
checked on rockets. It does most inter- 
esting work in guidance systems and 
ballistic problems on which little in- 
formation can be obtained at this stage. 


Welcomes Cooperation 

During an interview with America 
Aviation, Roy stressed the importance 
which ONERA attaches to its cooper2- 
tion with foreign scientists and insti- 
tutions working in its field. 

The French organization current y 
employs foreign engineers and wou!d 
welcome more of them. It has, in many 
instances, worked for friendly foreign 
governments and manufacturers ard 
hopes that facilities like the uniq:<¢ 
windtunnels of Modane will be moe 
and more extensively used by forei;n 
aircraft companies. 
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NEON RED identifies 


crew members instantly 





In waterside emergencies, survivors look to crew 
members for assistance. Air Cruisers simplifies rescue 
by making crew identification easy with life preservers 
of high-visibility neon red. 

The majority of air lines use these famous Air 
Cruisers AD-4 life preservers. And most of them also 
employ other Air Cruisers survival equipment — inflat- 
able escape slides and passenger life rafts. They know 
that every significant development in inflatable 
survival equipment has had its origin at Air Cruisers. 


And they depend on Air Cruisers products for maxi- 
mum safety, simplicity of operation, and comfort. 

Survival unlimited is the watchword at Air Cruisers 
— and has been for nearly 30 years. The resources of 
our laboratories are devoted to the improvement of 
present-day survival equipment and the production of 
new items to meet air-sea rescue requirements. It is 
this concentration on survival research that has made 
Air Cruisers equipment the standard in both military 
and commercial aircraft. 


We invite you to write for our new Air Cruisers Life Preserver Catalog — 


or for literature on any other 
survival equipment which interests you. 


AIR CRUISERS DIVISION 


~ 


BELMAR, NEW JERSEY 





if n LIFE JACKETS + LIFE RAFTS * HELICOPTER FLOATS * ESCAPE SLIDES 


PLASTIC ARMOR + RADIATION SHIELDING « SPECIALIZED SILICONE RUBBER MOLDINGS 
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How Air Force Needs May Help Put 
Business Aviation into Jet Age 


A strange phenomenon has occurred 
in the aviation world. Two forces 
usually locked in battle because of com- 
pletely opposing and seemingly unrecon- 
cilable requirements and missions have 
found a common denominator. The end 
result can thrust business aviation into 
the jet age, satisfy an Air Force desire 
for jet readiness aircraft and provide 
manufacturers with a sound double- 
source market for aircraft developed 
with their own funds. 

The impetus is being provided by 
the Air Force. Its officers, to maintain 
flight proficiency, have been flying the 
same obsolete equipment as business 
aviation—C-45s, C-47s, B-26s and the 
like. But jet proficiency flights are 
almost non-existent. 


Concept is New 

Since there is no direct tactical 
need for executive-type jet equipment to 
justify an Air Force-financed develop- 
ment program, policy makers hit on a 
new concept and apparently want civil 
aviation’s help to provide a wider base 
of acceptance. The concept was set forth 
in the recently announced competition 
for a four-place twin-jet readiness air- 
craft and a 10-place four-jet transport 
for “executives in uniform.” This com- 
petition calls for manufacturers to fi 
nance development and provide the air- 
craft “off-the-shelf”? (American Avia- 
tion, Aug. 27, p. 14). 

The competition, while sparked by 
an element of self-interest so that the 
Air Force can obtain a minimum pur 
chase price, can evolve a new philosophy 
of aircraft development and sales with 
business aviation as its co-beneficiary. 

* The Air Force plan should en- 
courage manufacturers to develop their 
own products and can well bring price 
of high-performance aircraft within 
reach of the corporate user. The project 
was keynoted by James H. Straubel, 


executive director of the Air Force As- 
sociation, in a talk before the National 
Business Aircraft Association in Miami: 

“Never before has the military de- 
liberately planned the purchase of air- 
craft with a civilian requirement in 
mind—and more than that, with the 
expressed willingness to waive, if neces- 
sary, any specific military requirement 
to achieve CAA certification.” 

Both the manufacturers interested 
and the Air Force “are assuming a 
sizeable commercial market in the 
business fleet,” the AFA official pointed 
out. They are weighing military and 
civilian requirements almost equally in 
their planning, he said. 

© If the Air Force can get the funds 
for the two utility jet configurations in 
its next budget, business aviation can 
expect to have the equipment ready to 
go by 1960. Straubel revealed that the 
Air Force within a five-to-seven-year 
purchase period would acquire 1,000 to 
1,500 of the small twin-engine type and 
from 200 to 300 of the four-engine type. 


This would provide wary manufac- 
turers with the guaranteed sale that 
business operators are unable to enter 
into. Appeal of the plan to manufac- 
turers was obvious when a Lockheed 
spokesman told the NBAA meeting that 
the inclusion of the military in an 
executive jet transport project “is more 
than worthwhile as a means of bringing 
the project risk within the bounds of 
reducing unit costs for the benefit of 
both users and of contributing eventu- 
ally to the national defense.” 

What this means to the business 
plane operator was spelled out fiscally 
by Straubel. One manufacturer, he 
noted, had estimated that a four-engine 
jet executive plane without military 
backing would cost between $750,000 
and $850,000. With the minimum Air 
Force requirement in prospect, the man- 
ufacturer can offer the same fully 
equipped airctaft for sale at about 
$500,000. 

*To further entice business fleet 
operators, the Air Force is reportedly 
willing to agree to take its place in the 
production line and take turns on de- 
livery with commercial buyers. It also 
is considering the possibility of lifting 


Air Force requirement for two jet aircraft for its “executives in uniform" may hasten 

jet age for business aviation. By 1960, business aviation can be flying a twin-engine 

four-place jet utility plane similar to the Morane Saulnier MS-760 (above) which 

Beech may build in the U.S. and a four-engine jet transport along the lines of 
Fairchild’s M-185 (below). 


“AMERICAN AVIATION 











pay 
—— 













































































































































































the New 







Pastushin Full-Shear 





Stress Panel 
Fastener does 
what a panel 









fastener should do! 
































This is the actual size of 
the 44” fastener assembly 
-+tiny, lightweight and 
strong. The %m” unit is 
proportionately larger. 
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in quantity! | 
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Fastens and unfastens a panel 


faster and easier than 
any other fastener on the market! 


* absolute positive lock... 
full shear strength 

* automatic spring ejection of 
stud...no prying to free panel 

* curved panel is no problem 

* only two assemblies (self- 
retained)... stud and retainer 

* no special installation tools... 
Phillips head recess 


PATENT PENOING 


Check these important features: 


Full Shear Strength . . . stud design transmits full shear 
strength equal to NAS-547 specification, and/or 
NAS 334-335 close tolerance bolt. 


Positive Mechanical Lock... when stud is seated, it’s 
locked! Visual inspection assures safe lock. 


Automatic Stud Ejection... when stud is released, it is 
automatically spring-ejected from the retainer, allow- 
ing panel removal without forcing or prying. 


Curved Panels offer no problem...small radius of entry 
of stud into retainer assembly allows installation and 
operation on surfaces of less than one inch radius. 


Double Lead Stud Thread... assures top performance 
and trouble-free long service life. 


Materials and Finishes ... critical bearing surfaces are 
of CM steel, heat treated to rigid specifications. Steel 
parts are cadmium plated, aluminum alloy parts 
anodized. 


Write for complete information on Pastushin’s Full- 
Shear Stress Panel Fasteners, designed for high- 
strength and simplified securing of access panels and 
equipment on modern aircraft. 


PASTUSHEIDN InbvusTRIES, INC. 
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the security restriction on the two AF- 
developed jet engines around which the 
two airframe configurations are planned. 
AF policy calls for at least a year’s se- 
curity tag on new developments but to 
better present the plan it may shortly 
release details on the General Electric 
J83 and the Fairchild J83. 

Another move has been an invita- 
tion to NBAA by the Air Research & 
Development Command to conduct a 
jet know-how symposium for the group, 
similar to the off-the-record sessions pro- 
vided to the airlines (AMERICAN AvlIA- 
tion, Nov. 5, p. 68). 


Fairchild Has Edge 


And where do the manufacturers 
stand? Publicly, Fairchild Engine & 
Airplane Co. has the edge with its 
M-185 four-jet design now in mockup. 
Developed with its own funds, Fair- 
child already has an order from Conti- 
nental Can and can safely be pre- 
sumed to be in the competition although 
no names have been released. James 
Pfeiffer, sales director, told NBAA that 
it has guaranteed Continental Can that 
the price will not exceed $800,000 and 
will probably come down if it is declared 
one of the winners by the Air Force. 

Lockheed spokesman Frank Davis 
observed that a clue to his company’s 
interest could be found in its applica- 
tion for corporate membership in 
NBAA. He revealed that “both the 
needs of the military and civil are now 
being explored for the high-perform- 
ance light transport.” 

Davis added that Lockheed had ad- 
vised the military that it would fly a 
prototype “by the end of next year.” 
But he said that the plane “must re- 
main a mystery ship for the time being 

. simply because certain elements 
have not been resolved.” 

He did note that the light transport 
“which we have the intention to offer 
both the civil and military markets” 
will be designed to “one or another of 
the formulas we are now considering 
which will attempt to utilize the per- 
formance combinations for the needs of 
certain civil and military users as they 
appear to us.” 

® John Calhoun of Beech Aircraft 
Co. reflected his company’s thinking 
when he observed that “since the air- 
lines are pretty universally committed 
for high speed equipment, it will be 
important for builders of business air- 
planes to make comparable equipment 
available.” 

While it is not confirmed that 
Beech is in the AF competition, it is 
known that the Navy is reevaluating the 
Morane Saulnier MS-760 for which 
Beech holds an option to manufacture. 
The MS-760 would fit into the four- 
place twin-jet requirement. ooe 
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Materials Limitations Slow Advance 
Into High-Speed Flight, Outer Space 


By SEABROOK HULL 


Though designers, engineers and 
electronics wizards who conjure up the 
little black boxes all have their prob- 
lems, the basic regulator of man’s ad- 
vance into the realm of ultra-high-speed 
flight and outer space is still materials. 

And of all the metals now lining 
up as hot contenders to succeed alumi- 
num as the major airframe structural 
material, none are so flexible or well- 
known or available in such a wide vari- 
ety of shapes as this old stand-by. Neither 
are any very considerate of such practical 
mundane things as the current training 
of the labor force, traditional assembly 
line lay-out, equipment in place and 
other capital assets. 

However, though aluminum is 
fighting hard—and with some success— 
to extend the temperature limits of its 
usefulness, its end as the major air- 
frame structural material is in sight 
and inevitable. 

* The temperature chronology of 
the order of succession now appears 
to be roughly as follows: 

® Aluminum goes out now when 
sustained temperatures. of 350° are 
threatened, but may be extended to 
as much as 600°. 

® Titanium base alloys are good to 
800° with an ultimate forecast top of 
1200°. 

® Stainless steels hold their shape 
and strength to 1,000° and develop- 
ment now under way will take them 
to 1,200°-to-1,400°. 

® Nickel-cobalt base alloys have a 
current limit of about 1,600°. 

After that current knowhow gives 
way largely to speculation over the 
usability of such materials as cermets 
(ceramic-and-metal mixtures), pure 
ceramics, oxidation-protected molybde- 
num, tungsten and the truly exotic sub- 
liming materials such as the noble 
metals like platinum, palladium, etc. 

® The first problem in leaving 
aluminum is that manufacturers who 
supply the newer materials have had 
irtually no experience in supplying 
the wide range of sizes and shapes and 
lose tolerances the airframe industry 
; accustomed to. 

You can see how the future binds 
n this brief look at the individual 
materials themselves, what they offer 
today and what they promise—or 
threaten—for tomorrow: 

A ductile aluminum alloy that can 
withstand temperatures up to 500° is 
currently in the fabricating research 
stage. Another that will go to 600° 
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is a basic research project. Aluminum 
powder metals are now good to 660° 
but extreme brittleness limits their 
usefulness, 

® The aluminum industry virtually 
concedes that loss of a major share of 
the aircraft market is inevitable over 
the next few years, but does see com- 
pensation in the growing requirement 
for aluminum foil in sandwich con- 
struction. Also, existence of such spe- 
cially tailored equipment as Alcoa’s 
144-inch tapered sheet rolling mill and 
its 8,000-ton plate stretcher mean the 
aircraft industry will extend its use of 
aluminum as far as possible. 

Titanium may be by-passed as a 
major aircraft structural material. Out- 
side the U.S. there is considerable 
doubt about the feasibility of setting up 
necessary production and fabrication 
facilities. In the U.S. its future hinges 
largely on the U.S. Navy-administered 
Defense Department program for de- 
termining just how far and at what 
cost titanium’s usefulness can _ be 
developed. 

Meanwhile, its big problem is 
workability which relates to its ten- 
dency to pick up impurities, uniformity 
of sheet specifications, difficulty in 
forming riveting, welding, etc. Unlike 
aluminum and steel, there is no mas- 


sive backlog of general knowhow on 
which to draw in meeting new and 
specific requirements. On top of this, 
production is low, still around 4,000 
tons of sponge a year, and it’s ex- 
pensive. 

Whether its use for other than se- 
lected requirements, now running 
about 500 pounds each on some mili- 
tary planes, ever really is extended 
is doubtful. Its big competitor is steel, 
which now is more available, more 
workable and in the end less expensive 
and covers the whole temperature range 
from aluminum to the _nickel-cobalt 
alloys. 

® Titanium’s current usefulness is 
in skin sections and components where 
temperatures of 300-t0-900° and oxi- 
dation are problems. Current titanium 
alloys cut off at 900° and, though it’s 
generally accepted that they will be 
got to 1,200°, there doesn’t appear to 
be any real pressure on at the moment 
to achieve it. 

Main research and development ef- 
forts of the titanium industry and of 
those who use it are on improving qual- 
ity, reliability and workability of 
present alloys. 

An example of this is the $3-mil- 
lion AF contract awarded to Mallory- 
Sharon Titanium Co. to improve ti- 
tanium methods so that sheets 48 by 96 
inches with fine tolerances of flatness, 
strength and thickness will be avail- 
able in “commercial” properties. 

Little has been done so far in 





Major problem in determining effect of aerodynamic heating on aircraft structural materials 
is development of test facilities to duplicate in-flight conditions. This bank of tungsten- 


filament 


quartz tubes at The Martin Co's. Baltimore, Md., plant provides both heat 


equivalent to high Mach numbers and ability to effect rapid changes in temperature, thus 
duplicating aircraft maneuvers. Unit has an output of 200 kilowatts. 
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* absolute positive lock... 
full shear strength 
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* automatic spring ejection of 
stud...no prying to free panel 
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astens a panel 


Check these important features: 






Full Shear Strength... stud design transmits full shear 
strength equal to NAS-547 specification, and/or 


NAS 334-335 close tolerance bolt. 


Positive Mechanical Lock... when stud is seated, it’s 


locked! Visual inspection assures safe lock. 


Automatic Stud Ejection ... when stud is released, it is 
automatically spring-ejected from the retainer, allow- 


ing panel removal without forcing or prying. 


Curved Panels offer no problem...small radius of entry 
of stud into retainer assembly allows installation and 
operation on surfaces of less than one inch radius. 


Double Lead Stud Thread... assures top performance 


and trouble-free long service life. 


Materials and Finishes ... critical bearing surfaces are 
of CM steel, heat treated to rigid specifications. Steel 
parts are cadmium plated, aluminum alloy parts 


anodized. 


Write for complete information on Pastushin’s Full- 
Shear Stress Panel Fasteners, designed for high- 
strength and simplified securing of access panels and 


equipment on modern aircraft. 


PASTUSHEN InbvsTRIES, INC. 
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the security restriction on the two AF- 
developed jet engines around which the 
two airframe configurations are planned. 
AF policy calls for at least a year’s se- 
curity tag on new developments but to 
better present the plan it may shortly 
release details on the General Electric 
J83 and the Fairchild J83. 

Another move has been an invita- 
tion to NBAA by the Air Research & 
Development Command to conduct a 
jet know-how symposium for the group, 
similar to the off-the-record sessions pro- 
vided to the airlines (American Avia- 
tion, Nov. 5, p. 68). 


Fairchild Has Edge 


And where do the manufacturers 
stand? Publicly, Fairchild Engine & 
Airplane Co. has the edge with its 
M-185 four-jet design now in mockup. 
Developed with its own funds, Fair- 
child already has an order from Conti- 
nental Can and can safely be pre- 
sumed to be in the competition although 
no names have been released. James 
Pfeiffer, sales director, told NBAA that 
it has guaranteed Continental Can that 
the price will not exceed $800,000 and 
will probably come down if it is declared 
one of the winners by the Air Force. 

Lockheed spokesman Frank Davis 
observed that a clue to his company’s 
interest could be found in its applica- 
tion for corporate membership in 
NBAA. He revealed that “both the 
needs of the military and civil are now 
being explored for the high-perform- 
ance light transport.” 

Davis added that Lockheed had ad- 
vised the military that it would fly a 
prototype “by the end of next year.” 
But he said that the plane “must re- 
main a mystery ship for the time being 

. simply because certain elements 
have not been resolved.” 

He did note that the light transport 
“which we have the intention to offer 
both the civil and military markets” 
will be designed to “one or another of 
the formulas we are now considering 
which will attempt to utilize the per- 
formance combinations for the needs of 
certain civil and military users as they 
appear to us.” 

® John Calhoun of Beech Aircraft 
Co. reflected his company’s thinking 
when he observed that “since the air- 
lines are pretty universally committed 
for high speed equipment, it will be 
important for builders of business air- 
planes to make comparable equipment 
available.” 

While it is not confirmed that 
Beech is in the AF competition, it is 
known that the Navy is reevaluating the 
Morane Saulnier MS-760 for which 
Beech holds an option to manufacture. 
The MS-760 would fit into the four 
place twin-jet requirement. eee 
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Materials Limitations Slow Advance 
Into High-Speed Flight, Outer Space 


By SEABROOK HULL 


Though designers, engineers and 
electronics wizards who conjure up the 
little black boxes all have their prob- 
lems, the basic regulator of man’s ad- 
vance into the realm of ultra-high-speed 
flight and outer space is still materials. 

And of all the metals now lining 
up as hot contenders to succeed alumi- 
num as the major airframe structural 
material, none are so flexible or well- 
known or available in such a wide vari- 
ety of shapes as this old stand-by. Neither 
are any very considerate of such practical 
mundane things as the current training 
of the labor force, traditional assembly 
line lay-out, equipment in place and 
other capital assets. 

However, though aluminum is 
fighting hard—and with some success— 
to extend the temperature limits of its 
usefulness, its end as the major air- 
frame structural material is in sight 
and inevitable. 

* The temperature chronology of 
the order of succession now appears 
to be roughly as follows: 

® Aluminum goes out now when 
sustained temperatures of 350° are 
threatened, but may be extended to 
as much as 600°. 

® Titanium base alloys are good to 
800° with an ultimate forecast top of 
1200°. 

* Stainless steels hold their shape 
and strength to 1,000° and develop- 
ment now under way will take them 
to 1,200°-to-1,400°. 

® Nickel-cobalt base alloys have a 
current limit of about 1,600°. 

After that current knowhow gives 
way largely to speculation over the 
usability of such materials as cermets 
(ceramic-and-metal mixtures), pure 
ceramics, oxidation-protected molybde- 
num, tungsten and the truly exotic sub- 
liming materials such as the noble 
metals like platinum, palladium, etc. 

* The first problem in leaving 
aluminum is that manufacturers who 
supply the newer materials have had 
virtually no experience in supplying 
the wide range of sizes and shapes and 
close tolerances the airframe industry 
is accustomed to. 

You can see how the future binds 
in this brief look at the individual 
materials themselves, what they offer 
today and what they promise—or 
threaten—for tomorrow: 

A ductile aluminum alloy that can 
withstand temperatures up to 500° is 
currently in the fabricating research 
stage. Another that will go to 600° 
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is a basic research project. Aluminum 
powder metals are now good to 660° 
but extreme brittleness limits their 
usefulness. 

® The aluminum industry virtually 
concedes that loss of a major share of 
the aircraft market is inevitable over 
the next few years, but does see com- 
pensation in the growing requirement 
for aluminum foil in sandwich con- 
struction. Also, existence of such spe- 
cially tailored equipment as Alcoa’s 
144-inch tapered sheet rolling mill and 
its 8,000-ton plate stretcher mean the 
aircraft industry will extend its use of 
aluminum as far as possible. 

Titanium may be by-passed as a 
major aircraft structural material. Out- 
side the U.S. there is considerable 
doubt about the feasibility of setting up 
necessary production and fabrication 
facilities. In the U.S. its future hinges 
largely on the U.S. Navy-administered 
Defense Department program for de- 
termining just how far and at what 
cost titanium’s usefulness can _ be 
developed. 

Meanwhile, its big problem is 
workability which relates to its ten- 
dency to pick up impurities, uniformity 
of sheet specifications, difficulty in 
forming riveting, welding, etc. Unlike 
aluminum and steel, there is no mas- 


sive backlog of general knowhow on 
which to draw in meeting new and 
specific requirements. On top of this, 
production is low, still around 4,000 
tons of sponge a year, and it’s ex- 
pensive. 

Whether its use for other than se- 
lected requirements, now running 
about 500 pounds each on some mili- 
tary planes, ever really is extended 
is doubtful. Its big competitor is steel, 
which now is more available, more 
workable and in the end less expensive 
and covers the whole temperature range 
from aluminum to the nickel-cobalt 
alloys. 

* Titanium’s current usefulness is 
in skin sections and components where 
temperatures of 300-t0-900° and oxi- 
dation are problems. Current titanium 
alloys cut off at 900° and, though it’s 
generally accepted that they will be 
got to 1,200°, there doesn’t appear to 
be any real pressure on at the moment 
to achieve it. 

Main research and development ef- 
forts of the titanium industry and of 
those who use it are on improving qual- 
ity, reliability and workability of 
present alloys. 

An example of this is the $3-mil- 
lion AF contract awarded to Mallory- 
Sharon Titanium Co. to improve ti- 
tanium methods so that sheets 48 by 96 
inches with fine tolerances of flatness, 
strength and thickness will be avail- 
able in “commercial” properties. 

Little has been done so far in 


Major problem in determining effect of aerodynamic heating on aircraft structural materials 
is development of test facilities to duplicate in-flight conditions. This bank of tungsten- 


filament 


quartz tubes at The Martin Co's. Baltimore, Md., 


plant provides both heat 


equivalent to high Mach numbers and ability to effect rapid changes in temperature, thus 
duplicating aircraft maneuvers. Unit has an output of 200 kilowatts. 
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A great step forward in the automation of fuel systems 











These test results are steps forward in the complete automation of fuel 
systems. Because the HY-V/L pump requires no thermal protection 
device, it offers much greater reliability; because it runs “dry” safely, it 
needs no switch or other shutoff device 

Remember the advantages of the HY-V/L pump: simple... compact 
lighter... eliminates the old vapor separator...uses less power... excel- 
lent climb performance recovers immediately pumps all types of 
avgas and jet fuels has “Design Predictability,” i.e. it can easily be 
tailored to your specific needs. Write for complete details 
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exploring possibilities of titanium 
powder metals or Ti-based cermets. 
However, intense research is under way 
on titanium alloy with 36% aluminum 
which, though now extremely brittle, ex- 
hibits otherwise “startling” properties 
at very high temperatures. 

At 900-to-950° martensitic  stain- 
less steels like Armco’s 17-7PH are 
good for about 500 hours. At lower tem- 
peratures, say, 600-to-700°, life is 
much longer and roughly equivalent to 
that of aluminum at 350°. Ultimately, 
the steel industry is confident that it 
will be able to supply stainless steels 
in usable sheet form at competitive 
prices with a room temperature tensile 
strength of over 200,000 pounds per 
square inch that will be usable in air- 
craft and missiles encountering flight 
temperatures of 1,200°. In theory, al- 
loys with no less than 50% iron can 
be got to 1,500°. 


What AF Would Like 

Meanwhile, the disparity between 
what the user would like and what he 
gets is best illustrated by the AF wish- 
requirement for stainless steel sheet 
with a tensile strength of 280,000 psi 
and the 200,000 psi sheet now being 
offered. 

AF would also like steel, titanium 
and nickel-cobalt sheet in the same 
sizes it gets in the case of aluminum— 
up to 12 feet wide, 60 feet long and 
tapered. Now the widest it can get is 48 
inches rolled on one of the two 50-inch 
Sendzimir mills operating in the 
country. 

® Sendzimir mills can be designed 
to fulfill this requirement, but the in- 
dustry is waiting before buying in the 
hopes that a less expensive solution will 
be forthcoming. 

Trouble is (a) that there is insuf- 
ficient market to warrant installation of 
costly new special-purpose equipment 
by more than one company, which 
immediately raises anti-trust problems 
und (b) the cost will be so great com- 
pared to market requirements that it 
will probably be necessary for the mili- 
tary to foot the bill anyhow, even as it 
has in the case of aluminum. 

In the case of nickel-cobalt the 
troubles are much the same as for 
titanium and steel, only much more so. 
‘Temperatures of present alloys can be 
pushed to 1,600°F. 

®*Molybdenum is the most hopeful 
metal on the hot materials horizon. Its 

lting point of nearly 5,000° is less 
only than that of tungsten. Though it 
oxidizes catastrophically at high tem- 
Pe ratures, coatings have already been 
developed that will permit its use up 
to 2,000°. Experimental work is being 
done as high as 3,000° with favorable 
res. Its, 

Contrary to the opinion of some 
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Here’s How DIT-MCO Analyzers Have Helped 
Leading Aircraft and Missile Manufacturers 
Solve Complicated Circuit Testing Problems: 
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These are just a few of the testing problems 


DIT-MCO has helped solve. Today, DIT-MCO tests 
assure the absolute accuracy of electrical 
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systems in most major production and maintenance 
operations ...more quickly and economically 
than was ever before possible. There’s an 
automatic, universal, fast, versatile, 

simple to operate DIT-MCO Circuit Analyzer 

to meet every testing requirement. So — 


if your product involves electrically complex circuitry 


DIT-MCO Can Help You Make It 
Faster and Better at Less Cost! 


Write today for complete information: 
ENGINEERS: 


DIT-MCO needs executive calibre Partial List of DIT-MCO Users: 
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airframe structural engineers con- 
cerned with thermal problems, while 
molybdenum in its pure state is brit- 
tle, the alloys containing very small 
amounts of nickel, chromium, vana- 
dium, titanium, etc., have good ductil- 
ity. Another advantage is its very low 
coefficient of thermal expansion, thus 
minimizing thermal stresses. 


Molybdenum is already being used 
for nozzles, leading edges and flame 
gutters in ramjet and rocket powered 
missiles. 

Niobium (or columbium) has 
properties similar to that of molybde- 
num but it is in much shorter supply 
than molybdenum which is relatively 
plentiful. 

Other materials in the over 2,000° 
range reduce down largely to the cer- 
_— and those materials which sub- 
ime. 


* Most of the high-density metals 
mentioned so far and some ceramic 
mixtures will sublime under sudden 
heating to high temperatures. In the case 
of metal sublimation, the main task is to 
rationalize structural requirements, heat 
consumption, constructional difficulties, 
etc.; then pick the material and write a 
check, for it is by far the most expen- 
sive technique yet offered. 


_ Perhaps the most interesting work 
in the case of ceramics is the current 
basic research effort to develop a duc- 
tile ceramic. This involves detailed 
study of the basic structure of the 
material. A more immediate problem 
that demands solution is how to bond 
thick ceramic coatings to more conven- 
tional metals. This may be solved 
through use of dimpled metal skins 
or specially-designed screening. 


Work in insulating materials re- 
volves primarily around asbestos and 
spun quartz. 


Actually, development of materials 
for coping with the high temperatures 
encountered by today’s missiles and to- 
morrow’s aircraft is probably still at 
a very low level on the development 
scale. For example, while _ stainless 
steels still have trouble exceeding a 
tensile strength of 200,000 psi, General 
Electric Co., in its work with single 
crystal unalloyed iron, has reached ten- 
sile strengths on the order of 2-million 
psi. 

Also researchers are wondering if 
entirely new materials may not result 
from current exploration work with 
change of state reactions under very 
high temperatures and pressures—as 
where carbon becomes a diamond. 

It is undoubtedly out of such pure 
basic research that the means to attain 
the break-though to space and return 
will be achieved by relatively sim- 
ple, practical methods. o0® 
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How Northrop’s Reliability Program 
For Snark Guidance System Works 


If you drop into the engineering 
department of Northrop Aircraft and 
ask for Dr. W. E. Cox, you'll find your- 
self talking to the reliability director for 
engineering. 

Early in the development of the 
Snark SM-62 intercontinental missile, 
Northrop Aircraft realized that reliabil- 
ity of the guidance system would be as 
much of a quantitative design objective 
as accuracy, maintainability or produci- 
bility. The result was establishment of 
a special engineering group whose sole 
function was to foster operational reli- 
ability of the guidance system. 

® Because its Snark was the first of 
the intercontinentals to be launched in 
flight test, Northrop ran headlong into 
such acute problems as launch shock 
and vibration at an early date. It pur- 
sued such conventional methods as in- 
sulating out the launch shock. But it 
also found hundreds of simple little 
ways—like the use of stranded wire in- 
stead of straight wire—to improve the 
units within the missile so they could 
withstand vibration from the boosters. 

In an electron tube surveillance pro- 
gram, Northrop compiled data on 7,000 
individual tubes for the purpose of test- 
ing 20 types. A significant improvement 
in the tube failure rate was the result. 
From the Northrop data, tube manufac- 
turers brought about sharp upgrading 
in the reliability of their products. 





Tubes used to be the big equipment 
problem. Now it’s relays—and North- 
rop’s reliability teams are doing almost 
as much work now on relays as the 
company formerly did on tube surveys. 

® Reliability starts on a high level 
at Northrop with a reliability policy 
committee reporting to the assistant gen- 
eral manager. These policy makers are 
an assistant chief engineer, an assistant 
to the vice president of manufacturing 
and the director of quality control. 
They keep abreast of all matters per- 
taining to reliability through staff re- 
ports from the various reliability groups. 
Each design department has a reliability 
section. 

Following its establishment, the 
Snark reliability group’s first assignment 
was to study ways to evaluate and in- 
crease system reliability. The “Chance 
Failure” theory was adopted. With the 
mean-time-to-failure of a system, sub- 
system or component as a known quan- 
tity, the probability of proper function- 
ing for various periods of time could be 
determined. This makes it possible to 
determine the degree of reliability im- 
provement necessary in a given system. 

® Once it had a system of reliability 
measurement, Northrop turned toward 
the operation of a program to improve 
the operational reliability of the Snark 
weapon system. Since a major portion 
of the failures in complex electronic 


Northrop Aircraft Co's QUAC (quadratic are computer) being built for the Air Force wa: 
designed for reliability through component use below full capacity. QUAC has been operate: 
3,350 hours with down time of only 140 hours over 26 months. 
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systems are due to misuse or inherent 
weakness of components, a major effort 
was concentrated in this area. 

Component parts engineers were 
trained to act as consultants to systems 
designers on problems relating to the 
choice and application of component 
parts and electron tubes, and wide-scale 
tests were instituted. These included: 
investigations of the cause of malfunc- 
tions, evaluation of comparable parts 
manufactured by different vendors, 
studies of effects of environmental and 
application conditions on common parts, 
such as tubes, resistors, relays and ca- 
pacitors; investigations of parts whose 
reliability requirements are higher than 
MIL specifications. 


Application notes, based on results | 


of component tests and analysis, were 
published to recommend desirable appli- 
cation practices, to warn against choice 
of components which could result in a 
high failure rate, and to describe new 
components which had been evaluated 
by the component engineers. 

A dynamic and efficient malfunc- 
tion reporting program is an essential 
factor in Northrop’s program to obtain 
maximum growth of reliability. Featur- 
ing simplified report forms, machine 
storage of data and vigorous follow-up 
action, it serves to localize significant 
component and system weaknesses and 
provide a basis upon which corrective 
action can be taken, and it furnishes 
data for quantitative analysis so that 
the rate of reliability growth can be 
calculated. 

* An example of the effectiveness 
of Northrop’s reliability program is the 
record of continuous trouble-free oper- 
ating time accomplished by its QUAC 
computer—short for quadratic arc com- 
puter—built for the Air Force as an 
item of ground support. 

In 26 months of this complex elec- 
tronic device, only 25 failures of tubes 
or other components were recorded with 
the first production model. Of these, 
nine failures occurred during the first 
two months of QUAC’s operational life. 

* Northrop’s engineers designed 
QUAC to “coast” along without driving 
components at peak power, thus length- 
ening life of its components. For the 
entire period of actual testing Northrop 
engineers reveal that “power on” time 
for the device has been 2,200 hours. 

Electronic components removed 
from QUAC are not discarded until a 
complete autopsy has been performed. 
These post-mortem investigations have 
virtually removed the term “undeter- 
1ined failure” from the vocabulary of 
Northrop’s missile people and have en- 
bled them to correct many faults in 
the circuitry which otherwise would not 
have been discovered. At the same time, 
cata is returned to the part manufac- 
turer to help improve his products. 
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canel fasteners 
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Here’s why Curtiss-Wright 
engineers choose PANELOC. 


STRENGTH-WEIGHT RATIO! The strength of 
PANELOC Panel Fasteners is so far in excess 
of requirements of governing specifications 
that fewer fasteners are required to doa 
particular job. This saves the 
weight of extra fasteners. 


LONG LIFE! PANELOC Panel Fasteners 
are still operative when baffles and ducts wear out. 
Maintenance is thereby reduced to a minimum. 
The need for replacements is virtually eliminated. 


ECONOMY ! The cost of extra fasteners is eliminated 
and the cost of installation and maintenance 
reduced when PANELOC Panel Fasteners are used. 


Write for catalogues and 
price lists on 
Styles 1, 2 and 3 Panel Fasteners. 





A product of SCOVILL 


Scovill Manufacturing Company, Aircraft Fastener Div. 
44 Mill Street, Waterbury 20, Connecticut 
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FINANCIAL 


Aircraft Sales Up; Profits Unchanged or Down 


By SELIG ALTSCHUL 


While sales for the aircraft builders 
are expected to average about 10% 
higher for 1956 over those for 1955, 
earnings are unlikely to show the same 
rate of gain. In fact, in some cases, prof- 
its will definitely be lower. For this rea- 
son, plus the need to husband resources, 
cash dividends for the group promise to 
be largely unchanged in 1956 with a 
few decreases not surprising. 

Forecast of earnings in the aircraft 
industry is always a tenuous under- 
taking. The variables are many, and 
year-end adjustments frequently temper 
projections based on known trends. 
Moreover, the aircraft industry with its 
long-range contracting characteristics 
places interim reports in a qualified area. 

Nevertheless, to measure profitabil- 
ity of the group in 1956, an exclusive 
American Aviation compilation, in Ta- 
ble No. I, presents estimates of final 
earnings for the year, on a per share 
basis, for 17 aircraft builders. For com- 
parison purposes, reported results of 
1955 and 1954 are also presented. 
Another exclusive American AVIATION 
compilation, Table No. II, shows esti- 
mated dividend payments for 1956 to- 
gether with disbursements for previous 
years. 


Six Firms to Show Gains 


Of the 17 aircraft builders, only six 
are expected to have higher earnings in 
1956 than in 1955. The best showing 
will probably belong to Cessna, with an 
indicated increase of 42° from $3.88 to 
$5.50 per share. Lesser gains appear 
likely for McDonnell, Curtiss-Wright, 
Boeing, United Aircraft and Douglas. 

Sharp declines were led by Nor- 
throp, down 57°%, and Republic, off an 
estimated 69°. Republic, however, was 
shut down for about four months due 
to a strike which had its effect on sales 
and earnings. Northrop, on the other 
hand, is running out of production con- 
tracts and was subjected to lower profit 
margins despite the fact that sales were 
higher in 1956 over 1955. 

While earnings for Ryan for 1956 
are likely to be off from previous levels, 
the prospects in this instance, however, 
are sufficiently encouraging by virtue of 
the company’s participation in various 
programs, to assure a reversal and a sub- 
sequent uptrend in profits. 

Volume military production has ena- 
bled a number of builders to absorb 
considerable development expense pecul- 
iar to the introduction of turbine-pow- 
ered aircraft. This is a condition tem- 
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pering current earnings for Boeing, 
Douglas, Lockheed and Fairchild. 

In fact, it is a fortuitous circum- 
stance that these manufacturers have the 
degree of military business (and in some 
cases a production run of piston-type 
transports) to absorb the costly process 
of developing their commercial jet en- 
tries. This condition may have been a 
major factor in the industry’s decision 
to go ahead with its jet programs, for 
without the military volume, sizable 
losses may have well been incurred. 

Earnings obviously influence the 
trend of current dividend policies. 
Nevertheless, even where higher earn- 
ings are in evidence, there has been no 
trend to match dividend payouts to the 
same degree. The reasons are not diffi- 
cult to find for this conservative policy. 

® The industry is faced with a con- 
tinuing requirement for augmented cap- 
ital resources. Plant, equipment and re- 
lated facilities appear to have an insa- 
tiable appetite for capital funds. While 
additional financing, in a number of in- 
stances, has been undertaken, the bulk 
of funds has been generated from in- 
ternal sources (depreciation charges) and 
retained earnings. 

For example, Boeing paid out less 
than 22% of its indicated 1956 earnings 
in the form of cash dividends. This was 
supplemented by a 2% stock dividend. 
In this manner, the company hopes to 
manage to finance the bulk of its re- 
quirements in fulfilling its military and 
commercial programs. Nevertheless, de- 
spite the extensive line of bank credit 





Table No. 1 


Aircraft Builders’ Earnings 
Per Common Share 


Actual and 1956 Forecast 
1956* 1955 1954 


Beech $425 $4.79 $452 
Bell 2.25 2.25 2.47 
Boeing 5.75 4.67 4.92 
Cessna 5.50 3.88 2.98 
Curtiss-Wright 5.50 4.74 250 
Douglas 8.00 7.65 9.80 
Fairchild 1.00 1.41 1.43 
Grumman 3.75 4.43 5.10 
Lockheed 5.75 6.12 7.94 
Martin 3.75 4.92 7.85 
McDonnell 455@ 3.17 2.52 


No. American 450 4.71 3.23 


Northrop 3.28@ 17.89 2.62 
Republic 450 14.73 8.98 
Ryan 3.00 4.07 5.15 
Temco 1.75 1.85 1.75 


United Aircraft 1.50 6.14 §.11 


Note: # Adjusted for all stock dividends 
and based on fiscal or calendar 
year followed by individual com- 
panies. 

* Author’s estimate. 
@ Actual. 














available to it, Boeing may ultimately be 
required to undertake some form of 
public financing in raising additional 
capital. 

Similarly, Douglas, which has an 
indicated dividend pay-out rate of 50% 
for 1956, has a substantial requirement 
to bolster its capital resources so that it 
can adequately finance its high level of 
military and commercial business. The 
development of the DC-8 alone will con- 
sume considerable funds before the point 
of their recovery from the airlines can 





* Minimum estimate. 
(p) Plus 25% stock dividend. 
(q) Plus 2% stock dividend. 
ea) Plus 5% stock dividend. 








’ a 
Table No. 2 — Aircraft Builders’ Cash Dividends 
PER COMMON SHARE 
Actual and 1956 Forecast 

1956* 1955 1954 1953 1952 1945 
Beech $1.20 $0.98(p) $0.80 $0.96 $0.64 $0.53 
Bell 1.25 1.25 1.25 1.00 0.75 0.23(s) 
Boeing 1.25(q) 1.67 150 0.87 0.68 0.17 
Cessna 1.30 1.00 0.50 0.75 0.40 Nil 
Curtiss-Wright 2.40 1.75 1.00 0.60 0.60 0.50 
Douglas 4.00 4.00 433 2.17 1.25 0.83 
Fairchild 0.50 0.55(r) 0.80 0.80 0.60 0.20 
Grumman 2.00(s) 1.82(s) 2.27 1.82 1.82 0.34 
Lockheed 2.40(t) 3.00 2.85(r) 1.63(s) 1.09 0.91 i 
Martin 1.60(r) 1.50(r) 0.91(s) Nil Nil 2.73 i 
McDonnell 0.50 0.50(t) 0.50 0.50 0.50 Nil 
No. American 1.93 2.25 1.38 0.75 0.63 0.63 i 
Northrop 1.60 1.60 0.47(s) 0.45 0.42(s) 0.21 
Republic 2.00(s) 2.73(s) 1.65<s) 1.13(s) 0.86(s) 0.34 
Ryan 0.50 0.50 050 0.50 050 0.50 
Temco 0.75 0.75 0.75 0.55 0.30 Nil 
United Aircraft 3.00 2.75 2.33 1.83 1.33 1.11 
NOTES: # Adjusted for all stock dividends and based on fiscal or calendar year 

followed by individual companies. 


(s) Plus 10% stock dividend. 
(t) Plus 3% stock dividend. 
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be anticipated. 

Informed sources believe that before 
too long Douglas may be forced to 
undertake some public financing. 

® Significantly, the delay in public 
financing for any aircraft company in 
need of funds may prove particularly 
costly. In the current tight money mar- 
ket the cost of obtaining debt and equity 
money has been in a rising trend. This 
is another reason why dividend payouts 
will remain moderate in relation to 
available earnings. 

While cash dividends remain mod- 
erate, where existent, the employment 
of stock dividends has been widely util- 
ized by the aircraft builders. Stock divi- 
dends permit a company to retain cash 
in the enterprise while appearing to 
provide the stockholders with a form of 
return. 

To some stockholders, stock divi- 
dends are most welcome as they serve to 
reduce income taxes by transferring reg- 
ular income to potential capital gains as 
equity values are augmented. 

As can be seen from Table No. II, 
while aircraft cash dividends are not 
liberal, they are definitely assuming the 
character of stability over a period of 
years. Certainly, with the exception of 
Martin, all aircraft companies shown are 
now paying a higher rate per share than 
that prevailing in 1945. (Ryan is un- 
changed.) This continued stability will 
be helpful in developing investment 
character for the industry. © @ ¢ 


C-W Commercial Sales 
50% of Total Income 


Curtiss-Wright Corp. has reached 
its goal of earning at least 50°% of its 
total income from commercial sales, 
C-W president Roy T. Hurley an 
nounced. With continued growth of 
shipments, profit from commercial 
sales “have reached the point where 
they exceed 50% of the earnings of 
the company,” he said. 

C-W had $30,912,561 earnings 
after taxes on $400,824,737 sales for 
the first nine months of 1956, up sub- 
stantially from the $24,012,833 net on 
$365,046,755 sales in the same 1955 
period. 


Five Airframe Builders 
Hold $2 Billion Orders 


More than §2 billion in firm orders 
and options for jet and turboprop 
transport planes are now held by five 
U.S. airframe builders, Aircraft Indus- 
tries Association reports. 

The total of 600 planes includes 
259 turboprops valued at $323.5 million 
ind 341 jets worth more than $1,741 
nillion. The five companies are Lock- 
reed, Boeing, Douglas, Convair and 


Fairchild. 
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CAA Giving ATC Systems Thorough Tryout 


Technical Development Center at Indianapolis explores new ideas 
in depth, amid simulated and realistic environments. 


By HENRY P. STEIER 


Taxpayers would get a “lift” if they 
could see how much air traffic research 
and development is being done with so 
little in men, machines and money at 
CAA’s Technical Development Center 
in Indianapolis. 

A look at the work being done 
there was given to a cross-section of the 
aviation industry when the Radio Tech- 
nical Commission for Aeronautics held 
its Fall 1956 Assembly Meeting. 

Unlike the ATC systems of “blue 
sky” or “invented in committee” nature, 
begged or borrowed laboratory equip- 
ment at the TDC is actually being 
worked and pushed to the limit to ready 
CAA for forseeable ATC system needs 
in the jet age. 

* Nobody has yet produced a com- 
plete, workable common system of ATC. 
But within the limitations of what it 
has to work with, TDC is developing 
new ideas, trying them out, and where 
possible applying them to today’s needs. 

A sequence of steps is being fol- 
lowed in the development. Ideas are 
formulated and given what is known 
as real-time simulations. These present 
problems involve people and their co- 
ordination, time, communications, 
workload and hardware in relation to 
simulated aircraft. 

What is learned from the simula- 
tions is given live-traffic tests involving 
actual aircraft. The information is fed 
back to modify existing ideas or to gen- 
erate new ones, and sometimes goes di- 
rectly to implementation. 

Effort on ATC at this time is being 
directed to four different areas of co- 
ordinated activity. These are air traffic 
simulation, air traffic coordinating 
equipment, airways operations evalua- 
tion and facilities equipment evaluation. 


Air Traffic Simulation 

To furnish a realistic environment 
for the testing and evaluation of new 
procedures, equipment and displays de- 
veloped for ATC, the Center has a dy- 
namic simulator in operation. It is a 
combination of optical, mechanical and 
electronic bits-and-pieces gathered to- 
gether since 1950, when the work began. 

It includes a large screen on which 
a map of the area under control is 
projected. Spots of light are projected 
on the screen to indicate the actual po- 
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A light-projected map used with CAA's Technical Development Center's dynamic air traffic 
control simulator. It is part of a laboratory system being used for R&D on ATC problems. 


sition of aircraft in the system. To do 
this 18 spotlight projectors are used. 

These are operated by women, hired 
on a part-time basis, who act as pilots 
of the aircraft under control. They are 
equipped with voice communication 
equipment and altimeters and heading 
indicators under their control. They act 
as “computers” to keep information up 
to date. 

® Each “pilot” is in control of one 
traffic sample. Following the commands 
of various air traffic controllers, each 
pilot executes turns, heading and alkti- 
tude changes in terminal and enroute 
operations. 

Signals from the operator consoles 
are fed to motor-driven light projector 
units that shift the spots of light on the 
screen. Wind drift is simulated through 
a motor-driven platform on which the 
map projector is mounted. 

The screen display is televised and 
the video output sent to radar consoles 
operated by the ATC controllers who 
instruct the “planes” in simulated con- 
trol. 

Early simulation work was con- 
cerned with efforts to reduce the con- 
trollers’ workload in terminal area radar 
operations. Much of the current simu- 
lation work has also gone into the prob- 


lem of integrating jet aircraft operation 
into the ATC system. 

Tests with mixed types of traffic in- 
cluding nonpressurized and pressurized 
aircraft have helped with laying out 
holding patterns and arrival routes 
known as the “feeding system.” 

More than 20,000 approaches using 
various twin-stack feeding systems have 
been simulated. It was found difficult to 
exceed an acceptance rate of 20 ap 
proaches an hour with a single-stack 
system. If a higher rate than this is 
needed, a twin-stack system is desirable. 

A twin-stack feeding arrangement 
put into operation recently at La 
Guardia field increased that field’s ac 
ceptance rate by 50 per cent. For jet 
traffic it has been found that offset 
stacks are preferable and avoid delays 
for all aircraft concerned. Long drag-in 
at low altitude to tunnel under the hold 
ing stack is eliminated. 

Other simulation studies for the 
Army are under way to develop an 
ATC system that operates in almost 
complete radio silence, for the 1960-65 
period, when vertical takeoff and land 
ing aircraft are expected to dominate 
Army aviation. This would require a 
network of flight tracks over a large 
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tactical area using two altitude levels 
for opposite directions. 

An improved simulator with a ca- 
pacity of 50 targets is badly needed 
now. The present one is being expanded 
to a 24-plane capacity which is its 
limit. 

The system now operated by 
women “pilots” must be replaced by a 
wide dynamic range simulator capable 
of portraying military aircraft on tac- 
tical or air defense missions and capable 
of handling anything from vertically 
moving aircraft to high performance 
jets. 

Wide and common interest of the 
military in integrating their aircraft into 
a common system of ATC makes the 
need for a universal simulator impera- 
tive. At this time, Franklin Institute 
Laboratories for R&D is working on 
under Air Navigation Development 
Board sponsorship and with TDC on 
simulation problems of the present and 
future. 

The new simulator would take care 
of ATC concepts, equipments and 
systems planned through 1975. Unlike 
the present “human-computer” system 
comprised of women “pilots” it would 
be a machine-computing and data han- 
dling electronic or electro-mechanical 
device. 

* There is much wasted time in 
data analysis and reruns because of the 
human element required. An advanced 
simulator would reduce by large time 
factors the run-times and data analysis 
time. 

The new simulator would generate 
targets in far greater numbers without 
using optical devices. Use of Charac- 
trons, Typotrons or other display de- 
vices would permit use of electrical 
rather than optical inputs. 

The speed of these and electronic 
data-processing circuits would permit 
the time factor needs to be met. For- 
ward speed ranges from 0 to 2,000 
knots are needed. Aircraft position 
would be accurate to within 1 per cent 
of the x and y components of speed 
with time. 

Rates of climb of 0 to 100,000 feet 
per minute to an accuracy of 2 per cent 
would be shown on the indicators, and 
turns would be held with an accuracy of 
0.1 degree per second. 

Earth curvature effects and altitude 
limitations would be realistically por- 
trayed. Eight. radars could be repre- 
sented as well as wind effects in four 
altitude strata from 0 to 100,000 feet. 
The data link and the planned radar 
beacon’s codes could all be represented 
in such a simulator. 

According to S. M. Berkowitz, 
principal engineer, FIL, in a talk before 
the recent third annual East Coast Con- 


NOVEMBER 19, 1956 





These women serve in place of an electronic computer in TDC’s air traffic control simulator. 

Acting as pilots, they control the speed, heading and altitude of 18 “aircraft” simulated 

by light spots projected on an ATC area map. Motor-driven projectors respond to their 
commands. Women receive instructions from controllers. 
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ATC controller's flight plan and position posting board using flight strips printed by an 

IBM accounting machine. Changes in flight plans and position are transmitted to a com- 

puter by means of push-buttons. New strips are then automatically printed. Typical strip 
is shown in insert. 


ference on Aeronautical and Naviga- 
tional Electronics, some of the enumer- 
ated requirements are technically final- 
ized sufficiently for preparation of pro- 
curement specifications, but require- 
ments for data collection and reduction 
are still quite nebulous. He said the 
question of whether such a simulator 
will be built by a government agency or 
a private organization is still undecided. 

What is needed is money and effort 
by the electronics industry in building 
the new simulator at the lowest pos- 
sible cost. Construction of a simulator 
with advanced capabilities. has been 
mentioned by the President’s ‘Special 





Aviation Facilities Group as a step in 
its planning for future needs. 

The CAA produced a plan this 
year calling for a three-year expansion 
program for Federal Airways Facilities. 
Included was an item for implementa- 
tion of ATC coordinating equipment. 
What the equipment is to be has not 
been spelled out. 

* TDC’s schedule for ATC co- 
ordinating-equipment development is 
planned as a three-phase progression 
toward the implementation of a semi- 
automatic system. 

R&D efforts are expected to produce 
parts of the system and data are avail- 
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able that show now is the time of the 
economic break-even point between a 
manual and automatic system. 

Economic considerations dictate 
early use of a semi-automatic system. 
System operating costs for a manval 
system are beginning to surpass what 
a semi-automatic system would cost if 
it had the same capacity. 

Phase I is aimed at reducing con- 
trol personnel effort in collecting flight- 
plan data and in setting up the display. 
Flight-plan progress strips will continue 
in use. They will, however, be auto- 
matically printed and transfer of the 
data from center to center will be auto- 
matic. 

*An example of the volume of 
handwritten strip work is indicated in 
TDC records that show 12,000 strips 
a day are written in the New York area. 
In one year about 20 million flight 
progress strips are handwritten in the 


Already TDC has procured Inter- 
national Business Machines Corp. eqiup- 
ment to do the development job. Avail- 
able now is an IBM accounting ma- 
chine for printing flight strips. Soon 
an IBM 650 general purpose computer 
will be put into operation. 

The computer will check accuracy 
of flight-plan input, break up the plan 
in fix-posting messages, compute first 
estimates and then send the information 
to accounting machine printers. It will 
also send flight data to adjacent centers 
when flights are due to leave the area. 

In a control area flight plans would 
be filed by pushbutton operation or by 
inserting perforated tape or a punched 
card into the input device, at a local 
airlines, INSAC or military operations 
office. 

® For Phase II an electronic display 
would be needed. A Charactron, Typo- 
tron or other character image forming 
tube would display the data now shown 
on flight strips. 

Fix-postings would appear in se- 
quence before the controller. He would 
correct the information when a position 
report is received and cause the new in- 
formation to be sent to the computer. 
It would recalculate estimates and trans- 
mit the revisions to the proper con- 
troller’s displays. 


‘Fine-grain’ Plans 

Radio reporting would supply in- 
formation during the Phase II part of 
TDC’s work. It is considered “coarse- 
grain” in nature because it comes at a 
slow rate with low information content. 
Color TV techniques might find appli- 
cation during this Phase to aid the con- 
troller in distinguishing changes and 
alerting the controllers to changes. 

* Although the effort in Phases I 
and II are aimed primarily at improv- 
ing the operation of control facilities to 
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Panoramic display of airways and aircraft on them. “Shrimp boats" representing aircraft 
are moved in accordance with locations of radar blips projected together with light rings 
that show distances as part of a plan position radar system superimposed on the board. 


help reduce controller work load, the 
pilot’s communications workload is one 
that must eventually be reduced. 

Devices to do this would be imple- 
mented during the Phase III develop- 
ment. This calls for information from 
radar, air-ground data links, telemeter- 
ing techniques and other facilities where 
a high rate of accurate position infor- 
mation is achieved. 

TDC feels that instead of resolving 
conflicts by control techniques that ma- 
terially change the future flight paths 
of aircraft, it will be possible to use the 
fine-grain information to resolve con- 
flict without affecting preplanned sepa- 
ration. 

If a major change were necessary, 
however, the computer would determine 
the control action to be taken which 
would give the least conflict. 

® Under the sponsorship of the Air 
Navigation Development Board, a mag- 
netic drum message storage and pro- 
cessing unit was developed in 1952. 
It has been combined with an automatic 
teletypewriter switching center for eval- 
uation of some Phase I and II principles 
under study. 

Sufficient funds were not available 
to include any computing functions as 
part of this facility. However, TDC 
officials are hopeful that a Remington- 
Rand Univac File Computer will soon 
be available to them for electronic filing 
of information. 

The IBM 650 computer was chosen 
for interim work because it was readily 
available. However, addition of the File 


Computer within the next year will 
provide full capability for full-scale 
evaluation of the system. 

The effort will be coordinated with 
the military agencies to provide displays 
and flight data transfer between civil 
ATC and the military system. 


Airways Evaluation Center 

TDC operates an Airways Opera- 
tion Evaluation Center as a laboratory 
facility to evaluate new ATC equip- 
ments and procedures in a live-traffic 
environment. 

The present AOEC test area in- 
cludes civil and military traffic oper- 
ations. Considered one of the 12 most 
complex Centers in the U.S., the In- 
dianapolis ARTC Center handles all 
types of traffic. 

Traffic of scheduled air carriers, a 
Navy Reserve Squadron, North Ameri- 
can Aviation Corp.’s interceptor factory, 
Air Force Strategic Air Command and 
AF missions from Dayton, Patterson 
and Wright field bases is handled. 

At this time TDC is evaluating a 
complete radar ATC system installed 
in the AOEC area. Capacity, operational 
problems, economic factors, designs for 
radar displays and communications 
equipment, radar remoting and optimum 
procedures and techniques are being 
studied. 

An American Telephone and Tele- 
graph Corp. microwave link for remot- 
ing radar was completed in July 1956 
and is in operation from Rockville to 
Indianapolis. One from the Dayton- 
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. Wright/Patterson area , being built 
with completion planned for June 1957. 
Is your present safety The RAFAX plied band radar dis- 
play equipment is in use as part of the 
radar link equipment. 


U *A major problem facing TDC’s 
program BIG EN O GH designers is efficient use by the con- 
trollers of all radar information avail- 


able. Panoramic displays with large map- 
type plotting displays carrying aircraft- 


° . 
for tomorrow’s airliners? markers known as “shrimp boats” are 
in constant operation for study. 
One of these displays uses equip- 
ment cannibalized from an early theatre 


Compare your equipment ... your passenger volume .. . your cost 
TV projection system. Bright storage 
and risks of doing business today with 15 years ago. And tomorrow, tubes such as the Iatron made by Farns- 


tha ctahee oll be higher. worth Electronics Corp. are being tried. 
Tube Industry Faces Challenge 
COMPARE YOUR INCREASE IN CAPITAL INVESTMENT AND RISK The tube industry in this country 
faces a severe challenge to develop dis- 
play tubes that will satisfy needs already 
being felt in ATC R&D. 

With the expectation that more and 
more information will appear on radar 
display tubes, such as the codes from 
the radar beacon system in develop- 
ment, there is need for tubes with better 
resolution, less trailing of images, better 
registration of signals and brighter pic- 
tures. 

The in-service evaluation of the 
new equipments and systems is run con- 
currently with the regular manual ATC 
controller facility at Indianapolis. This 
assures safety and acts as a check on 
both systems. 

When the parts of the semi-auto- 
matic ATC system become ready they 
will be implemented into the in-service 
test system. As TDC digs deeper into 

the problems of the jet age, the need 
Skydrol protects your capital investment and lessens your liability risks, for systems engineering and analysis be- 


comes more apparent. 
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of fiscal 1957 funds available for differ- 
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First Flight of Turbine-Powered XH-40 


Hovering tests of Army's new 153-powered Bell XH-40 helicopter are being conducted at Ft. 
Worth. Lycoming turbo-shaft powerplant is expected to give H-40 a cruise speed of 100 
knots with 1,000 Ibs. payload. 


U.S. Inventory of Windtunnels 


Behind each of the nation’s air- 
craft and missiles stands thousands of 
hours of windtunnel research. Although 
today the windtunnel designers are 
meeting a tremendous challenge with 
the advent of the hypersonic regime 
(American Aviation, October 22), there 
is no reason to doubt that the wind- 
tunnel will continue to be the founda- 
tion of every vehicle of flight. 

Whatever facilities may be needed 
to test vehicles attaining speeds of 
more than Mach 10, the windtunnel 
will continue to be required to explore 
behavior at slower speeds. Windtunnels 
never fall into disuse—they just get 
downgraded. For example, large old 
tunnels that produce winds of 200 mph 
and were considered fast not so very 
many years ago, are still employed on 
solving takeoff and landing problems 
resulting from new wing and fuselage 
shapes needed for supersonic and hyper- 
sonic flight. 

The following inventory attempts to 
ist all U.S. windtunnels, including those 
ywned by the government, private com- 
vanies and educational institutions. 


U.S. Government Installations 


NACA. Ames Aeronautical Labora- 
cory, Moffett Field, Calif.: 40 ft. x 80 ft. 
unnel (to 250 mph); 7 ft. x 10 ft. tun- 
nel (300 mph); 7 ft. x 10 ft. tunnel (300 
mph); 16 ft. high speed tunnel (680 mph 
—~Mach 0.9); 1 ft. x 3% ft. tunnel (730 
nph & up—Mach 1.2); 6 ft. x 6 ft. 
supersonic tunnel (Mach 1.6); 1 ft. x 
} ft. supersonic tunnel (Mach 2.2); 8 
n. x 8 in. supersonic tunnel (Mach 2.3); 
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1 ft. x 3 ft. supersonic tunnel (Mach 
3.4); 12 ft. low turbulence pressure tun- 
nel (up to 750 mph); 11 ft. square 
transonic tunnel (Mach .75 to 1.5); 7 
ft. x 9 ft. supersonic tunnel (Mach 1.4 
to 2.7); 7 ft. x 8 ft. supersonic tunnel 
(Mach 2.4 to 3.6). 

NACA, Langley Memorial Aeronau- 
tical Laboratory, Langley Field, Va.: 30 
ft. x 60 ft. double return tunnel (to 
120 mph); 19 ft. single return pressure 
tunnel (to 250 mph); 3 ft. x 7% ft. pres- 
sure tunnel (to 350 mph); 3 ft. x 7% ft. 
low turbulence tunnel (to 159 mph); 7 
ft. x 10 ft. tunnel (to 300 mph); 7 ft. 
x 10 ft. tunnel (500 to 700 mph); 8 ft. 
high speed tunnel (750 mph—Mach 0.97 
& 1.0); 16 ft. high speed tunnel (525 
mph); 4 in. x 18 in. high speed tunnel 
(915 mph—Mach 0.2-1.4); 24 in. high 
speed tunnel (695 mph & up); 4 ft. x 
4 ft. missile test tunnel (Mach 1.5 to 
28 & 2.5 to 5.0); 9 in. x 7% in. tunnel 
(Mach 1.2 & 2.5); 20 ft. spin tunnel 
(0 to 60 mph vertical); 12 ft. free flight 
tunnel (0 to 60 mph); 6 ft. square sta- 
bility tunnel (360 mph); 4 ft. x 6 ft. 
vertical gust tunnel (76 mph); 4% ft. 
flutter tunnel (0 to Mach 0.90); 1 ft. 
x 1 ft. supersonic tunnel (to Mach 10.0). 

NACA, Lewis Flight Propulsion Re- 
search Laboratory, Municipal Airport, 
Cleveland: 6 ft. x 8 ft. supersonic tun- 
nel (Mach 1.8); 2 ft. x 2 ft. supersonic 
tunnel (Mach 4.5); 20 in. circular tun- 
nel (Mach 2.0); Altitude tunnel (500 
mph to 50,000 ft.); 6 ft. x 9 ft. icing 
research tunnel (350 mph); 10 ft. square 
jet test tunnel (Mach 2.0 to 3.5). 

U.S. Air Force. Wright Air Develop- 
ment Command, Wright Patterson Air 
Base, Dayton, Ohio: 20 ft. subsonic tun- 
nel (to 450 mph); 10 ft. subsonic tunnel 
(to Mach 1.18); 6 in. x 6 in. supersonic 
tunnel (Mach 1.75, 2.0, & 2.75); 2 ft. x 
2 ft. supersonic tunnel (Mach 2.3, 1.9, 
2.0 & 2.5); 12 ft. free fall vertical tunnel 


(80 mph); 5 ft. open circuit subsonic 
tunnel (300 mph). 

U.S. Air Force. Arnold Air Develop- 
ment Center, Tullahoma, Tenn.: 9 in. x 
12 in. intermittent flow tunnel (Mach 
5.0); 40 in. x 40 in. continuous-flow 
tunnel (Mach 5.0); Propulsion wind 
tunnel—two 16 ft. x 16 ft. closed-loop 
transonic & supersonic tunnels (Mach 
0.8 to 3.5). 


Washington Navy Yard. Washing- 
ton, D. C.: 6 ft. x 4 ft. subsonic tunnel 
(120 mph); 8 ft. x 8 ft. single return 
tunnel (70 mph). 

Naval Ordnance Laboratory. White 
Oaks, Md.: 16 in. x 16 in. supersonic 
tunnel (Mach 4.3); Hyperballistics tun- 
nel. 

Naval Ordnance Test Station. Wind 
Tunnel Unit, China Lake, Calif.: group 
of wind tunnels. 


Naval Aircraft Factory. Naval Base, 
Philadelphia: wind tunnel. 

Naval Bureau of Ordnance. Dainger- 
field, Texas: 19 in. x 27% in. closed cir- 
cuit tunnel (Mach 25). 

David Taylor Model Basin. US. 
Navy, Washington, D. C.: 18 in. x 18 in. 
supersonic tunnel (Mach 2.92); 9 in. x 
9 in. supersonic tunnel (Mach 2.92); 
3 in. x 5 in. supersonic tunnel (Mach 
2.92); 8 ft. x 10 ft. single return tunnel 
(200 mph); 8 ft. x 10 ft. single return 
tunnel (180 mph). 

Naval Air Missile Test Center. Pt. 
Mugu, California: 17 in. x 23 in. blow- 
down tunnel (Mach 3.0); 22 in. x 20 in. 
combustion tunnel (Mach 2.5); 11 in. x 
11 in. combustion tunnel (Mach 1.4). 


Bureau of Ordnance. Aberdeen Prov- 
ing Grounds, Aberdeen, Maryland: 15 
in. x 20 in. bomb testing tunnel (to 
Mach 2.5); 15 in. x 20 in. ballistics tun- 
nel (to Mach 4.4). 


Bureau of Standards. Washington, 
D. C.: 4% ft. low turbulence tunnel (100 
mph); 6 ft. single return tunnel (175 
mph). 


University Installations 


University of Akron. Akron, Ohio: 
6% ft. open-throat tunnel (125 mph); 
12 ft. x 12 ft. vertical gust tunnel. 


Alabama Polytechnic Institute. Au- 
burn, Ala.: 2% ft. open-throat tunnel 
(75 mph). 


University of Alabama. Auburn, Ala.: 
2% ft. x 3% ft. open or closed throat 
tunnel (200 mph); 5 in. rectangular 
demonstration tunnel. 


Polytechnic Institute of Brooklyn. 
Brooklyn, New York: 1 in. x 3 in. blow- 
down supersonic tunnel (Mach 5.0); 
42 in. open throat tunnel (135 mph); 
blow-down supersonic tunnel; 2 hyper- 
sonic tunnels. 


Brown University. Providence, Rhode 
Island: 9 in. x 9 in. continuous-flow tun- 
nel (Mach 2.5). 


California Institute of Technology. 
Pasadena, Calif.: 5 in. x°5 in. pilot 
research tunnel (to Mach 10.0); 12 in. 
x 12 in. continuous-flow tunnel (Mach 
3.1); 4 in. x 10 in. continuous-flow tun- 
nel (Mach 1.5); 18 in. x 20 in. contin- 
uous-flow tunnel (Mach 1.0 to 48); 3 
ft. x 3 ft. open-throat return tunnel 
(90 mph); 8% ft. x 12 ft. transonic tun- 
nel (Mach 1.0); 10 ft. round single re- 
turn tunnel (250 mph). 

University of California at Los An- 
geles. Los Angeles, Calif.: 3 in. x 3 in. 
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Electrothoughtomatic! 


Model A, to operate by plugging in any “real gone”’ airline 
interior engineer —to produce airline seats from every whim, 
idea and requirement he can think up! But —until 
such a gimmick as the “Model A” hits the market, 
leading airlines still find it more practical and economical 
to leave airline seat building up to the experts. That’s 
why they place the job with TECO—they still get 
"em the way they dreamed their “very own” airline seats 
should be—and because TECO builds best, too! 


manufactured by TE ¢/0| Inc. 


3210 Winona Avenue + Burbank, California 







TECO builds airline seats ‘round the clock —full-time! Cus- 
tomer satisfaction keeps TECO in business—the best reason 
why you will get the most for your possenger seat dollar! 
Contact TECO’s Engineering Department today about your 
airline seat problems —no obligation, of course! 


tN CANADA: Railway & Power Engineering Corp., Ltd., Montreal * mipwest a seatrie: George E. Harris & Co., Wichita 
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continuous-flow tunnel (Mach 1.0 to 
5.0); subsonic single return tunnel (0- 
150 mph); heat transfer tunnel. 

University of Southern California. 
San Diego, Calif.: 3% in. x 5 in. con- 
tinuous-flow tunnel (Mach 2.5); 5 in. 
x 6 in. continuous-flow tunnel (Mach 
3.0); 6 in. x 8 in. blow-down tunnel 
(Mach 4.0); 15 in. x 24 in. open-return 
tunnel (60 mph); 1 ft. 6 in. x 2 ft. 3 in. 
open non-return tunnel (120 mph). 

Carnegie Institute of Technology. 
Pittsburgh: 4% ft. dia. open throat tun- 
nel (100 mph). 

Case Institute of Technology. Cleve- 
land, Ohio: 3 ft. x 3 ft. open-throat 
tunnel (125 mph); 2 in. supersonic jet 
tunnel (Mach 2.0). 

Catholic University of America. 
Washington, D. C.: 3 ft. x 3 ft. rectan- 
gular tunnel (70 mph); 8 ft. x 8 ft. rec- 
tangular tunnel (40 mph); 6 ft. x 6 ft. 
spin tunnel (28 mph). 

University of Cincinnati. Cincinnati, 
Ohio: return flow, closed-throat tunnel; 
two wind tunnels. 

University of Colorado. Boulder, 
Colorado: 4 in. x 4 in. continuous-flow 
tunnel (Mach 3.5). 

Columbia University. New York: 
4 in. x 5 in. intermittent-flow super- 
sonic tunnel. 

Cornell University. Ithaca, N. Y.: 
2 in. x 2 in. intermittent-flow tunnel 
(Mach 1.2 to 3.0). 

University of Detroit. Detroit: 7 ft. 
x 10 ft. open or closed-throat tunnel 
(150 mph). 

University of Florida. Gainesville, 
Fla.; 1 in. x 1 in. supersonic tunnel 
(Mach 1 plus). 

Georgia Institute of Technology. 
Atlanta, Ga.: 9 ft. dia. variable open or 
closed throat tunnel (150 mph); 2% 
ft. square open or closed throat (100 
mph); 1 in. x 4 in. blow-down tunnel 
(Mach 3.0). 

Harvard University. Cambridge, 
Mass.: 30 in. x 40 in. rectangular tunnel 
(175 mph); 3 ft. x 3 ft. tunnel (160 
mph). 

University of [linois. Urbana, IL: 
30 in. x 48 in. closed tunnel (130 mph); 
shock tube for supersonic studies. 

Iowa State College. Ames, Iowa: 24 
in. x 38 in. closed throat return tunnel 
(140 mph). 

Johns Hopkins University. Balti- 
more, Md.: 11 in. x 7% in. continuous- 
flow tunnel (Mach 4.0). 

University of Kansas. Lawrence, 
Kan.: 5 ft. dia. closed throat tunnel (90 
mph). 

Louisiana State University. Baton 
Rouge, Louisiana: 4 ft. dia. closed throat 
tunnel (100 mph). 

University of Maryland. College 
Park, Md.: two 12 in. dia. demonstration 
tunnels (Mach 3.0); 6 in. square vacuum 
operated tunnel (Mach 3.5); 7% ft. x 
11 ft. rectangular closed throat tunnel 
(280 mph). 

Massachusetts Institute of Tech- 
nology. Cambridge, Mass.: 7% ft. x 10 
ft. elliptical closed throat tunnel (up 
to 390 mph); 5 ft. x 7% ft. closed throat 
tunnel (120 mph); 4% ft. x 6 ft. closec 
throat tunnel (subsonic); 8 in. x 9 in 
continuous-flow tunnel (Mach 2.0); 18 
in. x 24 in. continuous-flow tunne 
(Mach 15 to 4.0); 18 in. blow-down 
tunnel (Mach 08 to 1.3). 

University of Michigan. Ann Arbor 
Mich.: 8 in. x 13 in. intermittent-fiow 
tunnel (to Mach 4.0); 21 in. x 30 in 





open throat tunnel (100 mph); 8 ft. dia 
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New Vickers Airborne Electrical Power Package 


..+ Saves Weight 
and Space 


Utilizes the Hydraulic 
System for More Efficient 
Production of AC Power 


This new isolated electrical power 
pwckage provides closely regulated AC 
power with minimum weight and en- 
velope while drawing its power from 
a hydraulic system. In new designs 
or when adding electronic equipment 
to aircraft designs in which the elec- 
trical system is already loaded to ca- 
pacity, this versatile package provides 
the needed AC power from flow avail- 
able in the hydraulic system. This 
generally is permissible without sys- 
ten change as the full flow is seldom 
demanded except for a few seconds 
under rare circumstances. Even in such 
cases, full flow can be guaranteed 
to these hydraulic functions through 
the use of a simple priority valve 
which starves the AC power package 
momentarily. 


Less Weight and More Efficient 


Important weight savings are 
achieved through the use of this pack- 
age instead of an inverter which may 
also require an increase in the DC 
generator and line capacities. In one 
instance, the 10.5 lb 1 kva package 
replaced a 38 lb inverter for co-pilot 
instrumentation. An additional advan- 
tage is that the package has 62% 
overall efficiency while that of the 
inverter was 35-40%. 

Extreme altitude operation is 20 prob- 
lem as the Vickers isolated electrical 
power package contains no brushes or 
other altitude-sensitive components. 


Features of AC Generator 


The permanent magnet type AC 
generator has excellent life and reli- 
ability. It requires no bulky voltage 
regulator .. . is inherently smaller and 
lighter than conventional generators 
due to the elimination of the exciter 
anc slip rings. It also has higher over- 
all « ficiency resulting from elimination 
of all excitation losses. Additional 
advantages are that the permanent 
maynet is unaffected by momentary 
short circuit, or separation of field and 
armature without keeper, or by tem- 
perature cycling. It is also not sus- 
ceptible to aging or shock. This unit 
is 120/208 volt, three phase, wye con- 
necied with 400 cps at 8000 rpm. It 
is Capable of continuous duty under 
environments of 0-55,000 feet altitude 





1 KVA ALTERNATOR 





VICKERS CONSTANT SPEED 
HYDRAULIC MOTOR 





TOTAL WEIGHT 


OVERALL LENGTH... 9°42 IN. 


10.5 LB 








and ambient temperatures from —65 
F to 250 F. 


Hydraulic Motor Drive 


The generator is directly driven by 
a Vickers Constant Speed Hydraulic 
Motor having fixed stroke and an 
integral flow control valve that main- 
tains an 8000 rpm speed setting within 
+2%% regardless of the load (as long 
as valve inlet pressure is greater than 
load requirement). For the unit shown 
above, maximum operating pressure 
is 3000 psi while rated output of 1 kva 
requires operating pressure of 2200 
psi. Special configurations will main- 
tain 400 cps frequency within +0.1% 
regardless of load. This motor has a 
very high horsepower-weight ratio and 
its overall efficiency exceeds 92%. It 
is a time-proved design capable of 
many hundreds of hours of continuous 
service without attention. 


Many Uses and Sizes 


The applications for this isolated 
power source are numerous. For multi- 
engine aircraft, its use for co-pilot 
instruments provides dual reliability. 
This package has been used to supply 
controlled frequency AC power in 
emergencies when the only source of 
power in the airplane is a ram air 
turbine driven pump. The efficiency 
of this arrangement minimizes the size 
and weight of the ram air turbine 
necessary to provide emergency hy- 
draulic and electric power. 7492 


Circle No. 25 on Reeder Service Card. 


Now available in the sizes listed 
below, larger packages can also be 
supplied from existing components. 
Vickers is prepared to develop the 
package best suited to a specific need. 
For further information, write for bul- 
letin A-5213 or get in touch with your 
nearest Vickers Aircraft Application 
Engineer. 





Vickers Airborne Electrical 
Power Packages 
kva output weight, pounds 
0.5 7.0 
1.0 10.5 
15 12.5 
2.0 15 
2.5 17 
3.0 19 


Larger capacities with minimum 
weight are available. 











VICKERS INCORPORATED 


DIVISION OF SPERRY RAND CORPORATION 


ADMINISTRATIVE and ENGINEERING CENTER 
Department 1502 ©@ Detroit 32, Michigan 
Aircraft Application Engineering and Service Offices: El 
Segundo, California, 2160 E. imperial Highway « Detroit 32, 
Michigan, 1400 Oakman Blvd. (Service Only) « Arlington, 
Texas, P. 0. Box 213 « Washington 5, D.C., 624-7 Wyatt Bidg. 
Additional Service facilities at: Miami Springs, Florida, 

641 De Soto Drive 
TELEGRAMS: Vickers WUX Detroit « TELETYPE “ROY” 1149 
CABLE: Videt 
OVERSEAS REPRESENTATIVE: The Sperry Gyroscope Co., Ltd. 
Great West Road, Brentford, Middx., England 


Engineers and Builders of 
Oil Hydraulic Equipment Since 192) 





open throat single return (100 mph). 

University of Minnesota. Minnea- 
polis, Minn.: 16 in. x 16 in. continuous- 
flow tunnel (Mach 1.4); 6 in. x 8 in. con- 
tinuous-flow tunnel (Mach 4.0); 6 in. 
x 9 in. intermittent-flow tunnel (Mach 
7.0); 7 ft. x 10 ft. closed throat tunnel 
(130 mph); 4 ft. x 4 ft. rect. open throat 
tunnel (70 mph); 12 in. x 12 in. blow- 
down tunnel (Mach 8.0). 

New York University. New York: 
4 ft. square closed throat tunnel (60 
mph); 9 ft. dia. octagonal closed throat 
(140 mph); 7 ft. x 10 ft. double return 
tunnel (125 mph). 

North Carolina State College. Ra- 
leigh, N. C.: subsonic tunnel for aero- 
dynamic studies. 

North Dakota State College. Fargo, 
No. Dak.: 32 in. x 45 in. tunnel (175 
mph). 

Northeastern University. Boston, 
Mass.: 3 ft. hexagonal throat tunnel 
(115 mph). 

Notre Dame University. South Bend, 
Ind.: 40 in. square closed throat tunnel 
(75 mph); 24 in. x 24 in. flow visualiza- 
tion tunnel; 6% in. square supersonic 
tunnel; 12% in. square supersonic tun- 
nel; 26 in. square supersonic tunnel. 

Ohio State University. Columbus, 
Ohio: 12 in. x 12 in. blow-down tunnel 
(Mach 4.0 to 8.0); 3% in. x 5% in. 
continuous-flow low-density tunnel 
(Mach 1.2 to 3.5); 3 ft. dia. blow-down 
induction tunnel (105 mph); 3 in. x 3 
in. pressure vacuum tunnel (Mach 
10.0 plus). 

University of Oklahoma: Norman, 
Okla.: 4 ft. x 6 ft. elliptical tunnel (300 
mph). 

Pennsylvania State College. State 
College, Pa.: 3 ft. x 4 ft. open or closed 
throat tunnel (130 mph); 2 ft. x 3 ft. 
open or closed throat tunnel (280 mph). 

University of Pittsburgh. Pittsburgh, 
Pa.: 32 in. x 42 in. open or closed throat 
tunnel (200 mph); small open throat 
tunnel for instrument studies. 

Princeton University. Princeton, 
N. J.: 4 ft. x 5 ft. closed return tunnel 
(200 mph); 9 in. x 36 in. closed or open 
tunnel (130 mph); 4 in. x 8 in. inter- 
mittent blow-down tunnel (Mach 15 
to 5.0); 5 in. x 5 in. intermittent blow- 
down tunnel (Mach 7.0); 2 in. x 2% in. 
blow-down tunnel (Mach 15 to 5.0). 

Purdue University. Lafayette, Ind.: 
four subsonic tunnels. 

Rensselaer 


Troy, N. Y.: 4 ft. x 6 ft. closed throat 
tunnel (140 mph); 3 in. x 7 in. con- 
tinuous-flow tunnel (Mach 2.5); two 
small tunnels for classroom study; 8 
ft. x 12 ft. tunnel (90 mph). 

Stanford University. Stanford, 
Calif.: 7% ft. circular tunnel (100 mph). 

Texas Agricultural and Mechanical 
College. College Station, Texas: 7 ft. x 
10 ft. closed throat tunnel (150 mph); 
high speed tunnel. 

University of Texas. Austin, Tex.: 
3 in. dia. intermittent-flow tunnel (Mach 
5.0 to 10.0). 

The University of Toledo. Toledo, 
Ohio: 5% in. x 7 in. continuous-flow 
tunnel (Mach 2.0); 2 ft. x 2 ft. contin- 
uous-flow tunnel (Mach 2.5). 

Tri-State College. Angola, Ind.: 51 
in. x 30 in. open throat tunnel (100 
mph). 

University of Tulsa. Tulsa, Okla.: 
12 in. x 20 in. subsonic tunnel (80 mph). 

U.S. Naval Postgraduate School. 
Annapolis, Md.: 4 in. x 16 in. blow-down 
tunnel (Mach 03 to 1.4); 4 in. x 4 in. 
blow-down tunnel (Mach 2.0 to 4.0). 

University of Virginia. Charlottes- 
ville, Va.: 50 in. x 30 in. open or closed 
throat tunnel (120 mph). 

.fginia Polytechnic Institute. 
Blacksburg, Va.: 3 ft. circular tunnel 
(150 mph). 

West Virginia University. Morgan- 
town, W. Va.: subsonic tunnel (250 
mph). 

University of Washington. Seattle, 
Washington: 3 in. x 3 in. intermittent- 
flow tunnel (Mach 3.0 to 5.35); 4 ft. x 
4 ft. rectangular tunnel (55 mph); 3 ft. 
dia. hexagonal closed throat tunnel (90 
mph); 8 ft. x 12 ft. closed throat tunnel 
(250 mph); 4 ft. x 4 ft. free flight closed 
throat tunnel (40 mph). 

State College of Washington. Pull- 
man, Wash.: 3 ft. dia. closed throat 
tunnel (150 mph). 

Wayne University. Detroit: 1% in. x 
2.67 in. blow-down tunnel (Mach 1.4 to 
4.0). 

Municipal University of Wichita. 
Wichita, Kans.: 4 ft. dia. closed throat 
tunnel (112 mph); 7 ft. x 10 ft. single 
return tunnel (150 mph). 


Privately-Owned Installations 
Beckmand & Whitley, Inc. 985 San 
Carlos Avenue, San Carlos, Calif.: 19% 
in. x 25 in. x 34, in. tunnel for produc- 
tion testing of meteorological instru- 
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© Convenient to Fifth Avenue 


© All Outside Rooms with Tub 
and Shower 

© Radio; Television; Circulating 
Ice-Water 
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Kenneth M. Rogers for Brochure 144 
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ments (0.25 to 65 mph). 

Boeing Airplane Co. Edmund T 
Allen Memorial Laboratory. Seattle 
Wash.: 8 ft. x 12 ft. transonic tunne 
(to Mach 1.2); 4 ft. x 4 ft. supersonic 
tunnel (to Mach 1.2-40 to be con- 
structed). 

Chance Vought Aircraft, Inc. P. O 
Box 5907, Dallas, Tex.: supersonic tun- 
nel (Mach 1.0 and above); low speec 
tunnel (200 mph range). 

Clifford Manufacturing Co. Divi- 
sion of Standard Thompson Corp., 15: 
Grove Street, Waltham, Mass.: specia 
tunnel for testing oil coolers. 

Convair, Ordnance Aerophysic 
Laboratory. Daingerfield, Tex.: super 
sonic tunnel. 

Convair. San Diego, Calif.: 8 ft. x 12 
ft. single return subsonic tunnel (to 300 
mph); 4 ft. x 4 ft. Trisonic blow down 
tunnel (to Mach 5.0—completion date— 
1957). 

Cornell Aeronautical Laboratory. 
Buffalo, N. Y.: 8% ft. x 12 ft. variable 
density, closed circuit tunnel (Mach 0.9% 
to 1.20); 3 ft. x 4 ft. transonic tunne 
(Mach 1.25); 2.25 in. x 6.60 in. super- 
sonic tunnel (Mach 1.75); 1 ft. x 1 ft 
continuous flow (Mach 0.8 to 2.8); five 
small subsonic tunnels. 

Douglas Aircraft Co. Santa Monica, 
Calif.: 38 in. x 54 in. subsonic tunne! 
(200 mph); 30 in. x 45 in. subsonic tun- 
nel (180 mph—located at El Segundo 
Division); 32 in. x 45 in. subsonic tun- 
nel (240 mph—located at Long Beach 
Division). 

Ethyl Corp. Research Laboratories. 
Detroit: subsonic tunnel. 

The B. F. Goodrich Co. 
Ohio: refrigerated tunnel. 

Grumman Aircraft Engineering 
Corp. Bethpage, Long Island, N. Y.: 
7 ft. x 10 ft. open circuit tunnel (160 
mph). 

Guggenheim Airship Institute. Ak- 
ron, Ohio: 12 ft. round tunnel (34 mph). 

Lockheed Aircraft Corp. 2555 N. 
Hollywood, Burbank, Calif.: jet engine 
test tunnel; icing research tunnel; 
wind tunnel. 

Marquardt Aircraft Co. 7801 Hayven- 
hurst Avenue, Van Nuys, Calif.: wind 
tunnel. 

The Glenn L. Martin Co. Baltimore 
3, Md.: subsonic tunnel. 

McDonnell Aircraft Corp. St. Louis, 
Mo.: 7 ft. x 10 ft. subsonic tunnel. 

North American Aviation, Inc. Haw- 
thorne, Calif.: 16 in. square blow-down 
supersonic (to Mach 5.0); 1% in. x 4% 
in. continuous-flow tunnel (to Mach 
3.65); Intermittent blow-down tunnel 
(400 mph to Mach 3.0); 7% ft. x 11 ft. 
single return tunnel (325 mph). 

Northrop Aircraft, Ine. Northrop 
Field, Hawthorne, Calif.: 12 ft. single 
return subsonic tunnel (165 mph). 

Sikorsky Aircraft Div., United Air- 
craft Corp. Stratford, Conn.: vertical 
spin tunnel. 

Studebaker-Packard Corp. Detro!:: 
supersonic jet engine component test 
tunnel. 

United Aircraft Corp. East Hartford, 
Conn.: 8 ft. x 18 ft. return flow—variabie 
throat—tunnel (200 mph or Mach 0.95’; 
3.7 in. x 15.4 in. continuous indraft tun- 
nel (Mach 1.7); 8 in. x 9.25 in. col- 
tinuous indraft tunnel (Mach 1.8); <5 
in. x 5 in. continuous indraft tunn2 
(Mach 3.0); small hypersonic tunnel ( 0 
Mach 8.0); 300 sq. in. transonic tunnce’; 
300 sq. in. supersonic tunnel. 
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“THERE’S A BEAUTIFUL EARTH OUT TONIGHT’’ 


These words will be spoken by a traveler from 
the planet Earth—and the speaker is alive today. 
A whole new science of astronautics has come 
into being in the past decade. And today at 


Martin, thousands of engineering man-hours 


are daily being devoted to the development of 
guided missiles, rockets and flight systems of 
vital importance to the security of our country — 
and to the future of astronautics....It’s sooner 


than you think! 
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New Products and Processes 





HYDRAULIC SYSTEMS TEST STAND 


A dual hydraulic systems test 
stand capable of performing simul- 
taneous test operations on two aircraft 
hydraulic systems has been developed 
by Sun Electric Corp. 

Designated Model AHT-30A, the 
unit is powered by either a gasoline en- 
gine or electric motor. It provides a 
mobile source of hydraulic pressure and 
fluid for operating all the hydraulic 


devices and controls in both functional 
and operational tests. It makes unneces- 
sary the use of aircraft engines. 

The test stand is capable of operat- 
ing at temperatures ranging from —65° 
to 130°F and up to altitudes of 6,000 
ft. Rate of flow in each system is 20 
gpm at 3,000 psi, with maximum pres- 
sure of 5,000 psi at reduced rate of 
flow. 


Circle No. 153 on Reader Service Card. 





SERVO VALVE 


First application of electro-hydraulic 
servo valves in the autopilot system on 
a commercial airplane takes place on 
Lockheed’s new long-range Model 
1649A, now in flight test, which uses 
three dry coil servo valves for control 
of the booster actuators. 

These valves were developed and 
produced by the Hydraulic Research and 
Manufacturing Co., a Bell Aircraft sub- 
sidiary. They represent a modification 





of the same valve used on Lockheed’s 
F-104 jet fighter. 

The dry coil construction of Hy- 
draulic Research’s servo valve utilizes 
an isolation diaphragm that bars all hy- 
draulic fluid from coil and magnetic cir- 
cuitry, allowing the torque motor to 
operate entirely in air media. This al- 
lows the free use of hydraulic fluids 
without danger of coil deterioration. 

Sleeve, spool and adjustments in 
the power stage are all stainless steel, en- 
hancing the null stability at varying 
temperatures. Extremely low hysteresis 
and threshold results in more precise 
control. 

Circle No. 119 on Reader Service Card. 


SILICON RECTIFIERS 

Two new series of silicon rectifiers 
have been introduced by the General 
Electric Co. 

Three low-current rectifiers were 
designed for use in aircraft and other 
airborne computers, guided missiles, 
magnetic amplifiers, and electronic and 
electrical equipment operating at high 
temperatures. 

Four 10-kilowatt rectifiers were de- 
signed for a wide variety of high power 
equipment, including jet and propeller- 
driven aircraft power supplies. One of 


the 10-kw rectifiers is shown. 
Low-current rectifiers, RETMA 
type designated 1N536, 1N539 and 
1N540, are rated respectively at max- 
imum peak inverse voltages of 50, 300 
and 400. Maximum allowable RMS 
voltages are rated at 35, 210 and 280 
volts respectively. Maximum rated out- 
put current is 750 milliamperes at an 
ambient temperature of 50°C. 
Ten-kilowatt rectifiers are capable 
of operation in an ambient temperature 
range from —65°C to 200°C. Combina- 
tions of these rectifiers will allow power 
output ratings of 1,000 kw and above. 
Type designated 4JA60, they are avail- 
able in peak inverse voltage ratings of 
50, 100, 200 and 300 volts with RMS 
voltage ratings of 70, 140 and 210. 
Literature is available from com- 
pany’s Semiconductor Products Dept. 
Circle No. 148 on Reader Service Card. 


AMPLIFIER ANALYZER 
An amplifier analyzer consisting of 
an oscilloscope and adapter cable, de- 
signed for inspecting control amplifiers 
while in service, has been developed by 
Parameters, Inc. 


Designated Model 141-A, the unit 
is intended for checking out the opera 
tion of most Brown Electronik continu- 
ous balance amplifier units. Its portabil 
ity enables suspected malfunctioning to 
be quickly confirmed or discounted 


manufacturer says. It is connected 
through tube socket plug adapters with 
out disturbing either input or output 
amplifier connections. 

Analyzer can also be used as a gen 
eral purpose oscilloscope in application 
requiring limited performance. 

Circle No. 149 on Reader Service Card. 


HEAT EXCHANGER 
A tiny aluminum heat exchange: 
weighing less than a pound, designec 
to pressurize and cool the inside o 
a high-altitude pilot’s suit in the Doug 
las F4D jet fighter, has been intro 
duced by The Garrett Corp.’s AiRe 

search Manufacturing Division. 
Encased in a housing that meas 

(Continued on Page 68) 
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| peopl ae og requirements had to be met in choos- 
ing a brake for Lockheed’s new Electra, America’s 
first propjet airliner. The Electra embodies a new concept 
of smoothness—in flight and during landings. It will 
operate economically with minimum off-time for main- 
tenance. And, for intermediate flights, it will be able to 
land safely on existing runways. 

That called fora brake that would operate with outstand- 
ing smoothness, give long service and handle the higher 
kinetic energies generated by faster, shorter stops. For 
these and many other reasons, Lockheed selected the new 
B. F. Goodrich disc-type brake. 

B. F. Goodrich engineered the new brake-wheel unit 
using sintered metal linings and latest “bucket’’ wheel 
design. Tests showed Lockheed the unit has great 
strength with minimum weight and the highest combi- 
nation of smooth stopping ability and long wear. 


B.F. GOODRICH ENGINEERS man controls of 250 mph dynamometer. 


) OVEMBER 19, 1956 


wheels and brakes 
for propjet Electra 


New two-way automatic adjustment maintains constant 
lining clearance regardless of service wear. This gives the 
pilot better ground control because the brakes always 
react the same way to pedal pressure. By eliminating 
periodic adjustment, maintenance time is reduced. 

The photos show one of many dynamometer tests 
made to compare performance of new B. F. Goodrich 
brakes with that of conventional disc types. These tests 
simulated landings of the Electra at varying speeds 
up to and including a 162 mph emergency “refused 
take-off” stop. In all cases, the B. F. Goodrich brake 
provided smooth, quick stops without destructive vibra- 
tion or chatter. 

Because of its exceptional stopping ability and long 
life, this new brake is now being considered by other 
airframe manufacturers for future planes. If your design- 
ers would like to discuss technical details, contact: 


B.EGoodrich 


AVIATION PRODUCTS 


A Division of The B. F. Goodrich Company 
Akron, Ohio 


Circle No. 27 on Reader Service Card. 





Grip it 
with 
*Clip-lt 


Pastushin’s Clip-It-A new prod- 
uct-—the punched spring steel 
clip that costs pennies—can save 
dollars in work time. 
Available in all sizes to fit clamp 
attachment bolts.Clip-It does the 
work while you have your hands 
free to tighten the bolt in those 
“hard to reach places.” Write to- 
day for Clip-It samples and 
quantity prices. New—Exclusive 
*Patent Pending 
PASTUSHIN INDUSTRIES INC. 


6651 WEST CENTURY BLVD., LOS ANGELES, CALIFORNIA 
Developers and Manufacturers of Aircraft Fasteners 
Circle No. 28 on Reader Service Card. 





BLYTHE AIR BASE 


CALIFORNIA 


Ideal for the manufacture, 
test, maintenance, modifica- 
tion, repair or storage of : air- 
craft, aircraft components, 
armament, guided missiles, 
drones, jet engines, rockets. 


Five thousand acres isolated 
from populous regions. Four 
long runways, which can be 
readily expanded. Large 
parking aprons. Operational 
buildings & hangars. 


BLYTHE AIRCRAFT 
CORPORATION 


P. O. Box 191, Alhambra, California 


CUmberiland 3-2181 
Circle No. 29 on Reader Service 
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(Continued from Page 64) 
ures 4% x 3%” x 2%”, the unit is 
part of a dry-air-type pump installa- 
tion made by Borg-Warner’s Pesco 
Products Division. The installation in- 
cludes a pump and a fan. 

The pump takes cabin air, pres- 
surizes it and passes it through the 
heat exchanger for cooling purposes, 
prior to its entry into the suit. A small 
fan forces cooling air across the ex- 
changer. 

Plugged into the pilot’s suit, the 
unit is capable of reducing inside air 
temperature by as much as 50°F at 
temperatures from 90° to 150°F. 

Circle No. 155 on Reader Service Card. 


BLOWER MOTOR 

John Oster Manufacturing Co., 
Avionic Division, offers a small, single- 
phase, 4-pole variable frequency blower 
motor with a fairly constant speed over 
a wide frequency range, resulting from 
the use of two small external capaci- 
tors. 


With a 2”-blade fan, frequencies 


are between 400 and 1,800 cps, speed be- 
tween 7,800 and 11,000 rpm. With a 
3”-blade fan, frequencies are between 
300 and 1,000 cps, speed between 4,400 
and 5,200 rpm. 

Designated Type 11-A-8223-01, the 
motor is designed to run a fan that 
cools electronic and other equipment. 
Power is 115 volts, continuous duty and 
ambient operating temperature range 
—54°C to 70°C. 

Housing and bearings are of stain- 
less steel, laminations No. 4750 steel and 
lead wires teflon. 
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NICKEL CADMIUM BATTERIES 

A new line of miniaturized nickel 
cadmium storage batteries with a ca- 
pacity of from .5-amp. to more than 
150-amp. hours has been introduced by 
the Nickel Cadmium Storage Battery 
Co. 

Nicad batteries will deliver mo- 
mentary discharge currents as high as 
25 times rated ampere hour capacity, 
according to the manufacturer. They are 
useful in temperatures ranging from 
—40°F to 165°F, require little main- 
tenance and can be stored indefinitely 
in any state of discharge without de- 








terioration or possibility of freezing. 
Plates are composed of porous sin- 
tered nickel, impregnated with nickel 
and cadmium oxides. The electrolyte 
is a solution of potassium hydroxide. 
Circle No. 162 on Reader Service Card. 


TANK UNIT 

An internally-mounted tank unit 
for use in fuel quantity measuring sys- 
tems for aircraft, introduced by the 
Aeronautical Division of Minneapolis- 
Honeywell Regulator Co., effects a 
weight savings of nearly 50%. 

The unit, designated the FG250A, 
consists of two concentric tubes that 
form the capacitor, integral compensator, 
spacers, insulators and provisions for 
bulkhead mounting and electrical con- 
nections. Unit lengths range from 5.2” 
to 100”. 

Circle No. 161 on Reader Service Card. 
PNEUMATIC PRESSURE REDUCER 

Pneu-Hydro Valve Corp. offers a 
pneumatic pressure reducer, designed 
to conform to Spec. MIL-R-872A, in 
¥%4” and %” tube sizes, weighing 0.4 
to 0.6 lbs. Larger models are available. 

A built-in relief valve is standard 
but optional equipment. The reducer 
is completely balanced, producing 
straight-line regulation, with leak-tight 
shutoff, high rated capacity and small 
initial pressure drop under flow con- 
ditions. 


Circle No. 163 on Reader Service Card. 
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DC-3 RADOMES 


Two DC-3 radomes, one for X- 
band and the other for C-band radar 
installations, have been developed by 
McMillan Industrial Corp. Reading Avi- 
ation Service, Inc., which is acting as 
eastern distributor, is manufacturing the 
antenna mounting bracketry and dome 
attachment hardware. 

Attachment of the dome to the air- 
craft is described as simple. Antenna is 
secured to a hinged bulkhead at station 
20, providing easy access to both an- 
tenna and instrument panel. Dome is 
seated around a guide ring also 
mounted on station 20. Positive posi- 
tioning is assured by means of two 
guide pins and sockets. 

Antenna mounting bracketry is de- 
signed to accommodate any of the three 
radar antennae presently in production: 
Bendix, Collins and RCA. A pre- 
formed absorption material is supplied 
with the mounting bracket. Both ra- 
dome and antenna installation have 
received CAA type certification. 

McMillan is expanding production 
to include radomes for the C-46, Lock- 
heed Lodestar, Convair and DC. 
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COOLING FAN 


A fan suitable for a variety of elec- 
tronic cooling applications is offered by 
McLean Engineering Laboratories. 

Designated Model 1E80, fan de- 


livers 330 or 395 cfm at zero pressure. 
Motors, available totally enclosed or 
open, operate on 15 volts, 60 cycles at 
1,500 rpm. Overall diameter of unit is 
1044”. 

Unit is available in other sizes and 
modifications. 
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FLOAT REPAIR KIT 

De Havilland Aircraft of Canada, 
Ltd. offers a float repair kit designed to 
provide utility plane operators with a 
method of making equipment repairs 
at the scene of an accident with a mini- 
mum loss of time. 

Materials in the kit may be used to 
repair damaged sections up to 4 sq. ft. 
in area. Most repairs will require rein- 
forcing with the aluminum screen sup- 
plied with the kit, but some minor tears 


and punctures may be repaired with the 
patching resin alone. 

Each kit provides the operator with 
materials to make approximately five 
medium-size repairs. 

Circle No. 125 on Reader Service Card. 


MINIATURE CONNECTOR 
The Deutsch Co. offers a special 


miniature connector designed for Edge 
Lite plastic panels (MIL-P-7788) used 
for illumination of cockpit controls. 

Flat and lightweight, panel mounts 
flush to back plate, replacing assemblies 
that create interference areas because of 
protruding connectors on the mounting 
side. 

Printed circuitry carries current 
from receptacle through circuit to light 
filaments, to return circuit and back to 
connector. Only two lead-in wires are 
required to light entire panel. As many 
as 20 panel lights can be used with the 


one set of wires. 








@ 
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THE FINEST 
ELECTRICAL CONNECTOR 
MONEY CAN BUY! 








BACKED by the finest engineering 
and manufacturing facilities. 


BACKED by Scintilla Diviston 
field service specialists. 


BACKED by efficient distributors. 
‘OVEMBER 19, 1956 


When you specify Bendix Scinflex* electrical connectors you can 
be certain of receiving the finest possible service from a product 
that is the result of advanced engineering design and the most 
modern production techniques. 

Significant proof of the outstanding performance and 
reliability of these connectors is given by the fact that, within a 
relatively short period of time after the start of manufacturing 
operations, Scintilla Division of Bendix has achieved a recognized 
position of prominence in the electrical connector manufacturing 
industry. 

9 Foss reassurance is offered the user by the fact that Bendix 
Scinflex electrical connectors are backed by a nation-wide field 
service organization and by especially trained, well-staffed and 
adequately stocked distributors. 

AVIATION PRODUCTS: Low and high tension ignition systems 
for piston, jet, turbo-jet engines and rocket motors .. . ignition 
analyzers . . . radio shielding harness and noise filters . . . switches 
.. . booster coils . . *REG. U.S. PAT. OFF. 


ETE EINTULA DIVISION of Bendix” 


SIDNEY, NEW YORK 


. electrical connectors. 


AVIAPHION CORPORATION 
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PORTABLE X-RAY UNIT 


A portable 130 kv X-ray with tube 
head weighing only 50 Ibs. and capable 
of penetrating up to 1%” steel has 
been announced by Andrex (Holger 
Andresen Co.). 

Tube head measures 744% x 18” 
and operates on a_ simplified, light- 
weight control unit of its own or on 
a standard Andrex 160 kv control. 

Circle No. 154 on Reader Service Card. 


INSPECTION INSTRUMENTS 
Kollmorgen Optical Corp. offers a 


series of optical inspection instruments, 
designated TG-5 Zeiss-Kollmorgen Bore- 
scopes, that permit critical examination 
of interior surfaces of fabricated assem- 
blies and other heavy equipment. 

These instruments, ranging from 
to 1%” in diameter and from 
to 72’ in length, are especially 
designed for examination of large cavi- 
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20” 





ties, such as inside walls of tubes, cyl- 
inders, boilers and other hollow bodies. 

Rivets, tube junctions and surface 
deterioration can be detected quickly. 
High-quality optical system eliminates 
distortion and aberrations. A variety of 
detachable objective viewing heads en- 
able the observer to obtain forward, 
rear, lateral, oblique and wide-angle 
views. 

Each instrument includes a lamp in 
the objective attachment and a current 
supply attached to the eyepiece head 
by means of a short connector. A photo- 
graphic attachment enables user to re- 


f A seh eis St 
cord progressive structural changes or 
other significant data. Literature is 
available. 
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ELECTROLYTIC UNIT 


An electrolytic unit designed for 
printed circuits and automatic assem- 
blies is being produced by Astron Corp. 

Designated Style EY, unit utilizes 
pure foil and a special high-gain etch 
process to assure dependable operation, 
even in tropical climates. It is said to be 


able to withstand surge voltage and mo- 
mentary overloads without permanent 
damage. Available in a high range of 
values. 

Circle No. 146 on Reader Service Card. 


SELF-LOCKING FASTENERS 

Elastic Stop Nut Corp. has de- 
veloped a full line of counterbored, 
self-locking anchor and gang channel 
nuts of reduced height, width and 
weight, to meet the requirements of 
the new NAS680-695 drawings. 

Made of heat-treated carbon 
the nuts perform satisfactorily at tem 
peratures ranging to 500°F and are 
approved to AN-N-10 and drawings 
AN362 and AN366. 

A counterbore of .060” in the base 
of the nut minimizes the need for extra 
shims usually prevent bolt 
threads in bearing. Thread 
rently included in the line 
10-32, 1/24-28 and 5/16-24. 


steel, 


used to 
cur 
8-32. 


sizes 
are 
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Now... new frontiers for your plane! 


Equip your plane with 


FEDERAL 


meee SKIS 


and enjoy AIRPORTS UNLIMITED 


Don't let snow limit the use of your plane. Whether you fly the 
frozen wastelands of the north or the farm country of the 
Midwest, Federal Skis will offer limitless opportunities for 
winter flying away from the “beaten path” of Metropolitan 
airports. Federal Skis are available for most popular aircraft 
both in wheel replacement and combination wheel-ski models. 
Regular or “LDR” bottoms. 


SEND FOR FREE ILLUSTRATED CATALOG 


The FEDERAL SKI cad ENGINEERING Corp. 


3456 North Mississippi Drive 
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% actual size 


Honeywell Aero’s MIG (Miniature Integrating 
Gyro) represents a scientific breakthrough 

in floated gyro design. Only 1.75 inches 

in diameter, and weighing less than O.5 Ib., 
its performance compares to hermetic 
integrating gyros three times larger. Primarily 
used in stable platforms, the MIG excels in 
short-time inertial and aided-inertial 


applications. Such miniaturized components 


typify Honeywell Aero’s anticipation of 


advanced flight control system needs. 


AERONAUTICAL DIVISION, MINNEAPOLIS-HONEYWELL 
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bold-plated 
Ontacts and 
Slue dielectrics! 


Although optional under Specification MIL-C- 
5015B, gold-plated contacts and blue diallyl phthal- 
ate dielectrics are standard in AMPHENOL AN con- 
nectors. Gold-over-silver plating of contacts is used 
by AMPHENOL because contacts will not tarnish, in- 
suring easy soldering, and because this finish assures 
lower electrical losses. Diallyl phthalate dielectric 
material provides extremely high insulation resist- 
ance as well as low millivolt drop; it has great 
strength, low moisture absorption. 

Gold-plated contacts, blue dielectrics are offered 
as standard only in AMPHENOL ANs. Only by specify- 
ing AMPHENOL AN connectors do you automatically 
obtain these plus features. 


AMPHENOL ELECTRONICS CORPORATION 
chicago 50, illinois 
AMPHENOL CANADA LIMITED «@ toronto 9, ontario 
Circle No. 33 on Reader Service Card. 








BRAZING ALLOYS 


A series of four brazing alloys of 
high nickel content, announced by 
Handy & Harman, are useful for join- 
ing high-temperature-resistant parts for 
jet engines, rocket motors, honeycomb 
structures and heat exchangers, among 
other applications. 


| 


Hi-Temp alloys 93, 91, 82 and 72 
are numbered to indicate the approxi- 
mate percentage of their nickel content. 
They are said to be particularly useful 
for brazing austenitic stainless steel, 
high-nickel, heat-resistant and _precipi- 
tation-hardening alloys. They will also 
braze carbon steel and non-ferrous met- 
als with melting points above 1.850°F. 

Circle No. 156 on Reader Service Card. 


QUARTER-TURN FASTENER 

Camloc Fastener Corp. has intro- 
duced a quarter-turn fastener that pro- 
vides high strength-weight ratio par- 
ticularly adaptable to thin materials and 
miniaturized equipment. 

The Camloc 5F fastener is designed 
for use on airborne electronics equip- 
ment, small _ electro-mechanical and 
computing devices, and components. It 
is offered in many different head styles. 


al Pea 
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INDICATING & 
CONTROLLING ALTIMETER 
Bulova Research & Developmen 
Laboratories, Inc., a subsidiary of th 
Bulova Watch Co., has developed a 
altitude indicating and controlling alti 
meter described as a new type of pres 
sure-sensitive instrument that “shouk 
determine altitude more accurately tha: 
any altimeter in existence.” 

The design principle is said to con 
stitute a departure from conventiona 
practice. Output of the sensing element 
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is transferred electrically to the indicat- 
ing mechanism, a calibrated synchro- 
nized tape scale, and the sensing ele- 
ments are thereby freed from mechanical 
work. Company engineers say the conse- 
quent elimination of friction has pro- 
duced a sensitivity of previously un- 
known order. 

The Bulova altimeter is two instru- 
ments in one. Accuracy of its altitude 
readings, including hysteresis factor, 
temperature effects, etc., is 5 to 10 ft. 
at sea level. As an altitude control, it 
provides repositioning sensitivity within 
15 ft. at an altitude of 45,000 ft. Be- 
cause of its convertibility to a controlling 
instrument, it should have wide appli- 
cation in the field of guided missiles, or 
with autopilots. 

For the past three years, an instru- 
ment embodying similar principles on 
which the altimeter is based has been 
produced for industrial applications. The 
aircraft version is expected to be in pro- 
duction within the next two months. 

Circle No. 124 on Reader Service Card. 


PRESSURE CONTROL BLOCK 


eee 


Vickers Inc. has introduced a light- 
weight pressure control block for air- 
borne oil-hydraulic systems combining a 
flow-sensitive pressure regulator valve, 
a system relief valve and a check valve 
in a single housing. 

Designated Series EA-52008-Al, 
unit is designed for use in auxiliary 
drive systems where it is desired to re- 
duce starting torque, prevent stalling 
and purge air from the hydraulic sys- 
tem. Use of unit is said to insure 
that the system will always provide as 
much pressure as the prime mover is 
capable of generating without stalling. 

Because three functions are com- 
bined in one package, fewer fittings and 
less tubing are required. Qualified for 
use at temperatures ranging from — 65° 
to 275°F, unit weighs approximately 
2.5 lbs. Recommended nominal operat- 
ing pressure is 3,000 psi. 

Circle No. 120 on Reader Service Card. 


SUBMINIATURE POTENTIOMETER 


A subminiature potentiometer with 
ound-pin terminals for printed cir- 
uits, the Model 205 Trimpot, has been 
atroduced by Bourns Laboratories. 

Gold-plated copper terminals, 4” 
ong, .028” in diameter and space in 
1” multiples, can be inserted into 
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The NEW B&H Instrument 
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For Turbo-Jet 
or Prop-Jet 


e RUGGED 


Checks 
Tachometer 


System 


Adapts 
to any 
Frequency 


Problem 


e « ¢ Reads Jet Engine Speed to Guaranteed 
Accuracy of 10 RPM in 10,000 RPM (+0.1%) 
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The inter-relation of RPM to efficiency and thrust in jet engines is 
fundamental. Proper adjustments for maximum thrust, engine 
life and safety of operation can be made only upon accuracy of 
instrumentation. 

The new B&H Takcat incorporates a refinement of the frequency 
meter principle. It operates in the low (0 to 1000 cps) range, 
reading the frequency of the tachometer generator on a scale 
calibrated in percent RPM corresponding to the engine’s RPM. In 
addition, the TAKCAL checks the tach system. The TaKCAL circuit 
and tachometer are parallel so that readings can be made simul- 
taneously to determine the accuracy (or inaccuracy) of the air- 
craft’s tach system. The TaKCaL operates during the engine run 
to properly set up engine controls for maximum economy and 
safety. 

The TaKCat’s component parts are identical with those used in 
the J-Model Jetcat Analyzer. They are here assembled as a 
separate unit tester and for use with all earlier models of the 
JETCAL Tester. 

The TAKCAL operates accurately in all ambient temperatures from 
—40°F. to 140°F. Low in cost for an instrument of such extreme 
accuracy, it is adaptable to application in many other fields. 


Explosion-proof TAKCAL 
for special applications. 
Measures 200 to 7500 
RPM, direct reading, with 
+0.1% accuracy. 


For full information write or wire 
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FILTRATION NEWS 





Filter to 900°F... 
anywhere! 


PORO-KLEAN gives designer 
new freedom in filtering hot, 
hi-pressure fluids 


“Versatile” is the word for Cuno’s Poro- 
KLEAN filters when it comes to providing 3-30 
micron filtration in hot spots and tight places! 

In a tremendous variety of sizes and shapes, 
these new porous stainless steel filters are 
everywhere pushing back the temperature and 
pressure frontiers in micronic filtration. The 
reason: PORO-KLEAN’S unique combination 
of physical properties. Its high strength, ex- 
ceptional heat and corrosion resistance and 
adaptability to a wide variety of shapes makes 
it easy to apply both in industrial processing 
and in compact aircraft and missile hydraulic 
systems. 

For instance take the tiny preformed shapes 
shown above. They are: cylinder (1), cup (2) 
and cup with lip (4)—all used to protect 
micro-finished aircraft hydraulic servo valves; 
disc (3) for oil filter, cylinder (5) with brazed- 
on seat for hydraulic O-ring; disc (6) for gas- 
turbine fuel-oil nozzle; cup (7) and (8) for 
diesel fuel-oil nozzle. 

‘And, for the big jobs, you 
can get single or multiple Poro- 
KLEAN units like the 54-inch 
element (below, right). It’s de- 
signed to filter synthetic poly- 
mer in a chemical plant with 
1500 psi pressure drop and op- 
eration at 550°F. 

If you have a tough filter prob- 
lem, get all the details on Cuno 
Poro-KLEAN. You can be sure 
it will fit into your design. Write: 
The Cuno Engineering Corpo- 
ration, 29-11 South Vine Street, 
Meriden, Connecticut. 6.2 
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punched holes in printed circuit boards. 
Mounting is accomplished by means 
of 2-56 screws through body eyelets, 
or by pins only. 

The potentiometer will dissipate .25 
watts at 50°C and has a maximum op- 
erating temperature of 105°C. It is inter- 
changeable with other Trimpot models. 

Circle No. 118 on Reader Service Card. 


PACKING GLAND 

Conax Corp. offers a “midget” 
packing gland (Model MPG-AL) ma- 
chined from 24S-T4 aluminum that 
provides a simple, positive method of 
sealing wires, tubes or rods of any ma- 
terial. Other packing glands are avail- 
able in Type 303 stainless steel, with 
normal bore diameters of 1/16”, 
3/32”, %” and 3/16”. 


” , alilliaMM i i 

Soft sealants (neoprene, lava, tef- 
lon or asbestos) used in the aluminum 
eliminate any possible damage to wire, 
tube or rod composition. according to 
the manufacturer. 

This permits the sealing of ceramic, 
stainless steel, aluminum, brass or glass 
material by increasing fatigue strength, 
resistance to vibration and reducing the 
stress concentration at the point of seal. 

Temperature range is from 
—300°F to 1,850°F and pressure range 
from 500 psi to 7,500 psi, depending on 
sealant. 

Circle No. 152 on Reader Service Card. 


PORTABLE GENERATOR SETS 
Trailer-mounted diesel generator 
sets manufactured by Consolidated 
Diesel Electric Corp., designed for use 
with radar installations or for general- 
purpose power support, are being 
shipped to the U.S. Marine Corps under 
a $1.6-million contract. 
Model 4009 is a 20-kilowatt unit. 
It features a colored dial system for 
control instruments designed for easy 
operation by nontechnical personnel. 
The equipment will also be fur- 
nished to the Navy Bureau of Aero- 
nautics, the company says. 
Circle No. 177 on Reader Service Card. 


Product Briefs 


* Ritmar Corp. offers a drill kit 
(No. 660) that contains a set of tools 
designed to handle problem drilling 
jobs and save the cost of drill replace- 
ments. It includes an extension rod, 
flexible coupling and Lignum Vitae 
handle, extension chuck adapter, five 
sizes of extension chucks, five small col- 
lets, three large collets, an adapter for 
large collets and a drill-saver adapter 


for broken drills. 
Circle No. 128 on Reader Service Card. 








® Servo Corp. of America has de- 
veloped a single drive magnetic clutch 
for electrically connecting or discon- 
necting linkage between two shafts 
either at a predetermined torque or 
previously set stages in operational se- 
quence. A closed container holds the 
essential rotating solenoid (to which the 
shaft is attached) between two rotating 
coils. 

Circle No. 129 on Reader Service Card. 

® The Jordan Co. has introduced 
a shaft-mounted gear motor designed 
to provide automatic control for Vari- 
able speed drives, valves, pumps, feeders 
and other machines. Called the Shaftrol, 
the unit mounts easily on shafts 4” to 
%” diameter. 

Circle No. 130 on Reader Service Card. 

© Permacel Tape Corp. -offers a 
glass cloth flame-resistant tape, espe- 
cially suited for sealing and binding 
joints on high temperature duct work 
in aircraft, designed to mect Spec. 
MIL-T-4053A. Available in 60-yd. rolls 
in assorted widths. 

Circle No. 166 on Reader Service Card. 

® Rupert Parachute Co. has de- 
veloped a new type of aircraft tie- 
down strap of 1%” nylon webbing with 
a tensile strength of 6,000 Ibs. Straps 
come in a standard length sufficient for 
most aircraft but any length may be 


ordered. 
Circle No. 167 on Reader Service Card. 


® Therm-O-Lab Corp. is produc- 
ing a ceramic for spraying on electrical 
heating elements, said to be dependable 
at temperatures ranging to 500°F. It 
is being used for compartment heating 
and windshield de-icing on BA7 and 
B-52 bombers. Patent is pending. 
Circle No. 168 on Reader Service Card. 
®*P. R. Mallory & Co. has devel- 
oped a high-strength, high-density al- 
loy for use in gyroscope rotors trade- 
named Mallory 1,000 Gyromet, designed 
to withstand rotor speeds about 25%, 
higher than with other materials. A 
sintered alloy of tungsten, nickel, cop- 
per and other elements, it has a den 
sity of 16.70-17.05 gm/cc. It is said 
to make possible the design of rotors to 
higher speeds and smaller size. 
Circle No. 169 on Reader Service Card. 
® Armament Components, Inc. of- 
fers a lightweight, flexible Omega am 
munition chute approximately 50%, 
lighter than conventional chuting. Con 
structed of self-interlocking components, 
it has no welds, rivets or other me 
chanical fastenings. 
Circle No. 172 on Reader Service Card. 
® American Instrument Co., Inc. 
has developed a strand burner to meas 
ure the burning rates of explosive and 
jet and rocket fuels to the closest hun 
dredth of a second, in nitrogen atmos 
phere, under high pressure. 
Circle Ne. 173 on Reader Service Card. 
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People 


MANUFACTURING 

L. Nevin Schwien 
elected exec. vp in 
charge of engineer- 
ing and production 
for Burton Mfg. Co. 

Autonetics (div- 
of North American 
Aviation) engineer- 
ing now headed up 
as follows: J. C. 
Elms, armament 
control; D. L. Wil- 
liams, flight control; 
D. B. Wright, flight 
test; S. F. Eyestone, guidance; E. A. 
Holms, III, reliability and standards; 
G. D. Shere, data processing equipment. 

Edward Foodim named chief engi- 
neer of Consolidated Diesel Electric 
Corp. 

William G. Street is new operations 
mgr. on Martin Co.’s nuclear seaplane 
project. Others on team: R. W. Bonner, 
project engineer; Walter Fitzpatrick, 
planning megr.; M. A. Winter, mfg. 
mgr.; James Knight, contracts megr.; 
Vernon Morris, financial mgr.; Peter J. 
Gill, procurement mgr.; James Need- 
ham, customer service mgr. and 
Stephen Zelubowski, quality control 
mer. 

E. M. Schugar elected vp of Hou- 
daille Industries, Inc. in charge of 
government contracts; R. V. Miraldi 
elected vp and group executive in 
charge of Buffalo Arms, Inc., the 
Wales-Strippit Co., and the Buffalo 
Hydraulic div. of Houdaille. 

Alexander S. Jerrems and John R. 
McCharles named asst. directors of 
Hughes Aircraft Co.’s fire control sys- 
tems laboratories; Michael E. Hiehle 
named project mgr. for weapon systems 
development laboratories; Dr. Morris 
Feigen appointed sr. staff engineer, de- 
sign integration department, and 
Thomas B. Carvey, head of launchers 
and power plants department, of guided 
missiles laboratory; John W. Withers 
succeeds Carvey in design integration 
post. 

Lee O. Higdon promoted to asst. 
treas. of Beech Aircraft Corp. 

Harvard C. Waken resigned as 
secy.-treas., controller and director of 
Pastushin Aviation Corp. and Aero 
Components, Inc. 

P. G. Smith appointed asst. to 
president of Roylyn Inc. 

Edward Hartshorne named _ gen. 
mgr. of Olin Matheison Chemical 
Corp.’s nuclear fuel div. 

Henry A. Boguslawski elected vp- 
engineering sales and M. M. Riise 
Cmdr. USN, ret.) elected exec. asst. 
to president of Rocke International 
Corp. 

Sam Gurley, Jr. elected vp-sales for 
H. K. Porter Co., Inc. 

Dr. George Roka named director of 
semi-conductor div. of Marvelco Elec- 
ronics Division of National Aircraft Co. 

A. L. Coulson appointed vp-sales of 
ford Instrument Co. Div. of Sperry 
tand Corp. 

Wentworth Singleton appointed 
agr. of flight operations for Hycon 
\erial Surveys, Inc. 

Edwin B. Olson named mer. of 
Minneapolis-Honeywell Regulator Co.'s 
market planning. 
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John A. (Jack) Carrington ap- 
pointed gen. sales mgr. of The Harvill 
Corp. 

J. P. Arndt, Jr. named asst. to vp 
and gen. sales mgr. of Brush Electronics 
Co. 

R. E. Woodcock appointed mer. of 
Dana Corp.’s Marion (Ind.) division. 

Frank Gaines and Jack Newburn 
are partners in Modern Power Sweeper 
Co., Azusa, Calif. 

Earl E. Champion assigned to post 
of purchasing mer. of Pratt & Whitney 
Aircraft, replacing B. J. McNamara, 
who has become exec. asst. in the gen. 
manager’s office. 

- Raymond E. Lee elected president, 
chief exec. officer and a director of Tel- 
Autograph Corp. 


AIRLINE 


Edmund Stohr 
appointed European 
director for United 
Air Lines, heading 
United’s _ traffic, 
sales and _ business 
representation; S. J. 
Sherer named Pacific 
Northwest regional 
mer. 

Ben EE. Sher- 
wood promoted to 

STOHR director, air mail 
and air express for 
American Airlines. 

Robert D. Collins named passenger 
service mgr. for Lake Central Airlines. 

Mac M. Wilder assumed post of dis- 
tribution supervisor of KLM Royal 
Dutch Airlines’ publicity department in 
US.; Gerardus J. M. de Valk appointed 
internal auditor in the US. 

A. V. Tuccillo appointed mgr. of 
the Vertol Aircraft Corp.’s European 
service operations; Kenneth Hemberger 
promoted to supervisor of service engi- 
neering; George VandenHengel to super- 
visor of service overhaul engineering; 
Hunter Rees named supervisor of field 
services. 

Dr. John L. McLucas named vp 
and technical director for Topp In- 
dustries, Inc. 


O. F. Stern elected vp-sales for 
American Air Export and Import Co. 
David L. Grimes 
appointed president 
of Narmco. Inc. 
John B. Cowen 
promoted to asst. to 
vp-mfg. of Aerojet- 
General Corp. 
Richard A. Sch- 
ram appointed asst. 
sales mgr. for Shafer 
bearing div. of 
Chain Belt Co. 
Robert S&S. 
Thompson named 
gen. sales mgr. for The Cornelius Co. 
Ervine M. Rips named chief engi- 
neer of Hamner Electronics Co., Inc. 
Richard F. Howe appointed mgr. of 
experimental mfg. for research and 
advanced development div. of Avco 
Mfg. Corp. 


GRIMES 


HONOR ROLL 


(For 25 Years or More Service in the 
Industry) 


Louis Katz, North American Avia- 
tion. Foreman Sheet metal subassembly, 
Los Angeles. 

Irvin Snyder, North American Avia- 
tion. Insurance mgr., Los Angeles. 

F. C. Klein, Capital Airlines. Mgr. 
reservations and ticketing, Washington, 
DC. 

G. A. McKee, Capital 
Captain, Washington, D. C. 


Airlines. 


HONORS 


Dr. John L. Miller, dir. of defense 
activities for Firestone Tire & Rubber 
Co., and deputy chm. of the Guided 
Missiles and Rocket Div. of the Ameri- 
can Ordnance Assn., has also been ap- 
pointed deputy chm. of AOA’s Artillery 
Div. and a member of its National 
Council. 

R. C. Oertel, mgr. of aviation sales 
for Esso Standard Oil Co., elected presi- 
dent of National Pilots Association, 
Inc., succeeding Dwight P. Joyce, chair- 
man and president of the Glidden Co. 





FLY "0 ALASKA 


JUNEAU, ALASKA'S CAPITAL CITY is less than five hours from Seattle by PACIFIC 
NORTHERN 300 MPH Lockheed Constellation. Juneau is famed for its scenic attrac- 


tions, forest products industries, 


commercial fishing and Mendenhall Glacier—the 
most photographed glacier in the world 


To Alaska, fly PACIFIC NORTHERN AIRLINES, the airline that flies more passengers in 


Alaska service than any other airline. 


Generat Trarric & Saves Orrices, 1626 Exchange Bldg., SEATTLE 4, WASH 


The Alaska Flag Line 


PacitFic NORTHERN 


AIRLINES 


25th YEAR OF SERVING ALASKA 
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ROCKET POWER 


Only yesterday they called it “the art of 
rocketry.” Today, in the first rank of aero- 
nautical science, rocket propulsion is an 
engineering discipline, an applied tech- 
nology, and an established industry. The 
applications for propulsion devices are 
manifold, the potentialities unbounded. 


Aerojet-General Corporation needs men 
of perspective, inspiration, and practical 
imagination...To these Aerojet offers 
unbounded opportunity. 

Mechanical Engineers 

Electronic Engineers 

Chemical Engineers 

Electrical Engineers 

Aeronautical Engineers 

Civil Engineers 

Metallurgists 

Chemists 

Physicists 

Mathematicians 

Technical Editors 


mp eryer-(gencria 


CORPORATION 

A Subsidiary of 

The General Tire SACRAMENTO, 
& Rubber Company CALIFORNIA 


Write: Director of Scientific and 
Personnel, Box 296H, 


Engineerin 
Azusa, Calif., or Box 1947H, 
Sacramento, Calif. 





AZUSA, CALIFORNIA 








West Coast Talk . « « By Fred S. Hunter 


© F.107 May be capable of Mach 2. 
®F-106 will be 100 mph faster than F-102A. 


Dw YOU KNOW— 

That Marquardt Aircraft’s very 
first project was a pulsejet helicopter? 

That Lee Atwood, president of 
North American Aviation, is an en- 
thusiastic skin diver? 

That, in addition to the Snark, 
Northrop Aircraft, at its 
Anaheim division, is par- 
ticipating in the Hawk 
missile program as a sub- 
contractor to Raytheon? 

That Allison’s guaran- 
tee on time between over- 
hauls on the 501-D13 tur- 
boprop engine for the 
Lockheed Electra is 625 
hours? 

That American Air- 
lines plans a high wire fence and a 
guard gate for its new stewardess 
school at Fort Worth? 

That North American Aviation’s 
F-107 may be capable of Mach 2? 

That airport executives aren’t 
alarmed over the gate noise of one 
jet transport, but worry about four 
or five lighting up their engines at 


the same time? 
* * ¢@ 


That prototype of the Thor 
IRBM is at Patrick AFB, Fla. and is 
scheduled for its first test firing in 
December? 

That Curtiss-Wright has worked 
out a different method of attaching 
compressor blades at the root as a 
durability fix on the J65? 

That Ed Heinemann will have 
been chief engineer of the El Se- 
gundo division of Douglas 20 years 
in December? 


That Lockheed is counting on 
credit for “ground idle” propeller 
drag in the landing roll of the Electra 
for use in determining landing dis- 
tances? 

That the Air Force’s B-66 twin- 
jet bomber weighs out 10,000 pounds 
heavier than the Navy’s A3D version 
of the same Douglas-designed air- 
plane? 

That the Navy is running tests 
at Miramar on a British-developed 
mirror approach system in which the 


Hunter 


pilot looks into a giant mirror—in- 
stead of to the landing signal officer 
—to determine his glide angle to the 
deck? 

That each manufacturing lot of 
Super Constellations (about 30 days 
of production) calls for 27,000 pieces 

of paper work? 
* * @ 


That Douglas is ex- 
pediting detail engineering 
on the DC-8 by using the 
engineering department of 
the Long Beach division to 
help out Santa Monica? 

That Allison has ac- 
tivated a service depot in 
a 14,000-sq. ft. building a 
stone’s throw from Lock- 
heed in Burbank to perform the 
necessary work on the turboprop en- 
gines and propellers being consigned 
to Lockheed for test flight? 

al * * 


That Air Logistic Corp.’s engine 
ground handling equipment, pro- 
grammed specifically for support of 
North American Aviation’s F-100D, 
can also handle the J57 engine instal- 
lations in the F-100A and F-100C. 

That Rohr Aircraft Corp. is now 
working on the development of ti- 
tanium and alloyed stainless steel 
sandwich structures following its suc- 
cessful development of tapered, 
curved and compound panels of 
stainless steel? 

That Lockheed Air Terminal 
has a passenger model of its Aero- 
bridge on the way? 

* *¢ @# 

That Dr. Simon Ramo, execu- 
tive v.p. and secretary of Ramo-Wool- 
dridge Corp., holds more than 25 
patents? 

That Tony LeVier, director of 
flight operations at Lockheed, is a 
Volkswagen enthusiast, but not his 
co-worker, chief engineering test pi- 
lot Herman (Fish) Salmon, who is 
strictly a Cadillac man? 

That boundary layer control on 
a hot fighter, like Lockheed’s F-104, 
cuts speed for landing about 12 
knots? 

That Convair’s F-106 will be 
about 100 mph faster than its F-102A 
predecessor? 
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This chart illustrates the reliability of four connectors 
having 15, 25, 37 and 50 contacts respectively. As an 
example, assume that the contacts have a contact popula- 
tion of 1% defective (1 in 100 defective .. . this percentage 
is considered a fairly high standard in most fields). On 
the 15-contact assembly, we find from our chart that 14% 
of the connector assemblies would have one or more defec- 
tive contacts! With 25 contacts, 22% would have one or 
more defective contacts. With 50 contacts, 414%...is 
your hair starting to curl? Obviously, a 99% contact reli- 
ability standard for guided missile components is abso- 
lutely unacceptable. And, in between the simplest system 
and that of a guided missile, are hundreds of assemblies 
and systems whose reliability factors must be analyzed with 
utmost care. 


But all is not lost! There’s another side to the picture. 
With proper care, analysis, and control, our Cannon organ- 
ization has actually achieved, in special “missile quality” 
contacts, a known level of only 2.85 x 10-°% defective... 
only 1 part in 35,000! Naturally, we don’t achieve that with 
all our contacts... but we do try to design and manufacture 
the utmost in reliability required for specific applications. 


We have pictured this chart to show the direction we 
must all take, whether we’re talking about connectors, other 
components, or systems. It boils down to two steps... 


* The number (n) of components must be kept low 
. .. simplicity. 

* The level of component reliability must constantly 
be improved ... hard work for all of us. 


Now ...if we refer to our reliability definition on the 
previous page we note the phrase “do what it is supposed 
to do.” So be sure you define these objectives for your 
component assembly, or system... failure to do so carefully 
can cause undue failure or the expenditure of unnecessary 
dollars for needless, excessively-reliable parts or design. 


Further on in the same definition, we note the words 
“operating conditions.” This brings up many new points 
for consideration. Here we are concerned with such things 
as temperature, pressure, humidity, corrosive atmosphere, 
stray electric and magnetic fields, low and high frequency 
noise, shock and vibration. Do your design standards need 
upgrading? Are your components designed and then tested 
to meet the operating conditions you specify...or are 
they designed to meet “average” conditions? Are you 
using adequate “safety factors”? 


In a simple component, manufacturers have always 
looked for, recognized, and corrected faults when they 
occurred. We use component quality control to achieve 
and maintain Cannon’s world famous product quality. But 
in complex systems such component quality control is not 
enough. Actually ... 


Reliability control over the system is needed. It should be 
all-encompassing. When you get right down to it, reliability 
is the product of procedures, equipment, and people...in 


tol 
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the design, manufacture, testing, control of quality, trans- 
portation, and use of products or systems. 


Do you have a reliability control system ? 


Here are a few of the steps that are needed to get a 
reliability control system operating : é 
1. Determine Your Requirements. Specify the environ- 
ment, operating time, performance limits, and the percent 
of reliability required. Allow an adequate safety factor 
keeping in mind the end use of the finished product. 
2. Collect Reliability Data. Set up facilities for the con- 
tinuous accumulation of data on component or system 
failures and their causes. 
3. Establish quality control and test procedures which 
show high degree of correlation with end-use conditions. 
4. Analyze. Determine if reliability requirements are being 
met. Establish the most important causes of failure by 
analyzing the data you collect. 
5. Improve. Take action to eliminate the most important 
defects or causes of failure. Reduce the failure rate to the 
required level. 
6. Maintain Continuous Vigilance. You have empha- 
sized system design... you have used statistical analysis of 
failures...now exert continuous and critical control to be 
sure your “improvements” actually improve reliability. 
Examine new and unforeseen failure sources. Review and 
modify your requirements with changing conditions. 


* 


We at Cannon Electric are proud of our historical empha- 
sis on quality and reliability. Since 1915 we have adhered 
to a design philosophy embracing the highest quality and 
reliability in each and every Cannon Plug for the specific 
application for which it is to be used. Jf we can’t design to 
that principle, we don’t make it! In manufacture, we are 
proud of our know-how in depth, proud of our fine quality 
control systems, proud of our personnel and proud of our 
reliability control group. 


Whenever you have an electric connector reliability 
problem...in design, engineering, production, or prototype 
phases...we would appreciate the opportunity of discuss- 
ing it with you. 


Cordially, 


ads) | President 


Cannon Etectric ComPANY 
3208 Humboldt St., Los Angeles 31, California 


@ GANTON PLUGS 


Eight plants around the seven seas! 
Please Refer to Dept. 404 





International Aviation 


By Anthony Vandyk 





In Europe the diversion of pas- 
senger traffic from rail to air is not de- 
veloping anything like as fast as it is in 
the U.S. In fact, on many international 
routes the percentage of the overall tote! 
using air transport is going down. 

Figures recently issued by the 
French government show that in travel 
between France and most European 
countries the airlines are failing to con- 
solidate their postwar gains on the rail- 
roads. Rail traffic between France and 
Germany, Greece, Italy, the Scandina- 
vian nations, Switzerland, Turkey and 
Yugoslavia is showing a greater growth 
than air travel. 

More people travel between France 
and Italy than between France and any 
other nation except the United King- 
dom. Yet in this market the airlines 
secured only 12% of the 688,000 travel- 
ers in 1955 against 13°% of 578,000 in 
the previous year. Air took a particu- 
larly bad drubbing from rail in traffic 
between France and the Scandinavian 
countries. In 1954 no less than 42% of 
the 63,000 passengers traveling between 
France and Scandinavia used the air- 
lines. This percentage dropped to 36%, 
in 1955 although the total number of 
travelers increased to 89,000. 


Air scores its biggest victory over 
rail between France and Britain, where 
the surface traveler has to make part of 
his journey by sea. It is almost certain 
that 1956 will be the first year in which 
more passengers between the two na- 
tions used air than rail. In 1955 49.6% 
of the 762,000 travelers patronized the 
airlines, against 42°, of the 675,000 in 
1954. 

Generally in Europe passengers fly 
distances of under 300 miles only when 
surface travel involves sea or sea pas- 
sages or the crossing of several frontiers, 
with consequent delays. For this reason 
air travel is relatively small between 
France and her land neighbors. Only 
9.7%, of all travel between France and 
Germany in 1955 was by air. The other 
91.5%, of the 655,000 passengers took 
the train. 

The airlines do somewhat better in 
traffic to and from Switzerland, perhaps 
due to the comparatively slow rail jour- 
ney through the mountains to the Swiss 
frontier. In 1955 air accounted for 
24.3% of the 389,000 air and rail pas- 
sengers traveling between France and 
Switzerland. In the previous year the 
percentage was 27% of 317,000. 


ICAO Broadens Airworthiness Standards 


The International Civil Aviation 
Organization’s standards and recom- 
mended practices dealing with airworth- 
iness of aircraft were completely revised 
by ICAO’s third navigation conference 
during a five-week session that ended in 
Montreal last month. 

Unlike the detailed standards, the 
new ones are broad and objective in 
type and are supplemented where neces- 
sary by “acceptable means of compli- 
ance” to show by example the level of 
safety required. 

The new technical standards apply 
to transport aircraft of more than 12,500 
lbs. weight. They do not apply to heli- 
copters because the conference consid- 
ered that the present state of develop- 
ment and the small amount of use of 
rotorcraft in international air navigation 
did not justify setting standards. 

The conference was unable to reach 
unanimous agreement on the fitting of 
transport aircraft with rearward-facing 
seats. Some delegates considered that 
passengers would be better protected by 
strengthening seat attachments and re- 
moving obstacles in the cabin than by 
turning the seats toward the rear. Others 
thought that rearward-facing seats pro- 
vide better protection than seats facing 
forward. 

The conference decided to recom- 
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mend that ICAO discontinue its exist- 
ing requirements for the pilot of a pas- 
senger<arrying aircraft flying over a 
particular route to have flown over the 
route at least once before taking com- 
mand of the aircraft. 

A new rule places on the operator 
of the aircraft the responsibility for de- 
termining the type and extent of 
familiarization required by the pilot. It 
recommends that on any route or at any 
airport where special difficulties exist, 
the pilot should be given in-flight 
familiarization before he takes com- 
mand. 


MANUFACTURING BRIEFS 


Kawasaki has completed the 20th 
Japanese license-built Lockheed T-33 
. . . Sud-Est Aviation has sold three 
Alouette turbine helicopters to the 
Portuguese Air Force ... Vickers is 
offering freighter version of the Van- 
guard turboprop transport carrying 
40,000 Ibs. of cargo and capable of 
achieving costs of 49 to 5.5¢ per ton- 
mile. It will have ‘a rear freight door 
5 ft. 10 in. high by 9 ft. wide. 





TRANSPORT BRIEF 


South African Airways will inaugu- 
rate a 21-hour express service from 
Johannesburg to London on December 
1. The DC-7Bs on this flight will make 
only one-stop—at Khartoum. 











een 


Fouga’s Magister jet trainer is in full production at company's Toulouse-Blagnac plant. French 


Air Force has ordered 195 and is expected to raise this figure to 325, while a naval version 
is likely to be bought in quantity by the French Navy. French jet has been sold to Germ in 
Air Force; 382 are to be built by Flugzeug Union Sud (Messerschmitt and Heinke )}. 
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BUSINESS FLYING 





What NBAA Operators Think of Their Fleets 


MIAMI—Operating problems of 
specific aircraft types occupied the at- 
tention of business pilots during the 
recent annual forum of the National 
Business Aircraft Association. In a se- 
ries of concurrent panels which dealt 
with particular aircraft, members of 
the panel and the audience “let their 
hair down” in discussing beneficial 
operating experiences. Highlights were: 

*PV-1 Ventura operators agreed 
that the plane has “the most awful 
operational record of any aircraft in 
the business fleet.” But they staunchly 
defended the “warhorse” as being the 
fastest and most comfortable high-speed 
plane available. The highspeed charac- 
teristic was clearly the factor in favor 
of its continued use until newer de- 
signs can take its place. 

Increased safety of operation, some 
companies’ representatives have found, 
can be obtained by keeping a perma- 
nent Ventura crew rather than one 
that alternates with other models in 
the fleet. 

Pilot familiarity with the aircraft 
is mandatory, the panelists stressed, be- 
cause its operating characteristics dif- 
fer from other transport types, par- 
ticularly the high V,-V, speed charac- 
teristics. The two fatal Ventura acci- 
dents this year, it was pointed out, 
could possibly be attributed to lack 
of capability with the aircraft. 

In the case of the Crane Co. ac- 
cident last May, it was pointed out, 
veteran pilot Randy Mulherin had 
thousands of hours in DC-3 and other 
transport types but “not too much 
time in the PV.” 

The Swiftflite accident in January, 
it was further pointed out, occurred 
during a training flight. While an ex- 
perienced PV pilot was aboard, a 
DC-3 pilot was being checked out. 
The panel, reluctant to draw conclu- 
sions from this, felt there is a need 
for “an educational program on what 
the aircraft can do.” 

® How to achieve this education was 
“up for grabs,” however. One spokes- 
man found that the business flying 
training schools do not fill the bill on 
the Ventura. While they are fine on 
fleet operations, he said, the schools 
have not “tailored” their training to 
individual needs. One panelist said he 
“liked someone looking over his 
shoulder” and had arranged for a CAA 
agent to fly with his crew for a couple 
of days on routine flights to get com- 
petent checkouts. 
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Actual operating costs of the Ven- 
tura compared to DC-3, Lodestar and 
similar aircraft were found to be 
“almost identical” by most operators. 
While maintenance costs are generally 
high, cost of spare parts through the 
surplus market is considered relatively 
low—though fast disappearing. 

Best time between overhauls aver- 
ages between 850-900 hours. One opera- 
tor with about 600 hours of annual 
utilization of the PV-1 estimated operat- 
ing cost at about $180 per hour plus 
about $70 an hour for depreciation. 
Another operator, reporting a lower utili- 
zation of about 300 hours, found costs to 
run about $217 per hour. 

While the discussion centered 
around the standard Ventura, the Su- 
per Ventura conversion was also 
touched upon. The general question in 
the pilots’ minds appeared to be: “Can 
we keep spending money to modify 
modifications?” 

However, the higher speed charac- 
teristics of the Super Ventura have 
“gotten us back a lot of trips lost to 
the airlines,” according to Lawrence 
Lacey of Triangle Conduit & Cable 
Co. The Super, with its 2,000-mile 
range and average 293 mph speed has 
“put us in the DC-6 class in speed.” 
Biggest disadvantage, he acknowl- 
edged, is the lack of pressurization. 

Answering pilot criticism about 
“all that money thrown in on the con- 
version and still having just a Limited 


Category airplane,” a spokesman for 
Howard Aero, Super engineers, main- 
tained CAA Part 4B was used as a 
guide but his company felt it more 
important to spend dollars on engineer- 
ing than on licensing. 

® Convair 440 experience was re- 
ported by George Pomeroy of Swift- 
flite Aircraft Co., operating agency for 
Cities Service. Labeling performance 
“beautiful,” he said the plane’s operat- 
ing costs were “quite high” but main- 
tenance needs were considerably less 
than on the DC-3. The executive 440 
is operated, he said, on a philosophy 
of “what’s good for the airlines is 
good for us.” The plane is “as fast 
as expected,” he continued, and Swift- 
flite averages a cruise speed of 255 to 
260 mph block-to-block. 

Pomeroy noted that the Convair 
was “expensive to run” but at the old 
dollar rate for new aircraft a decade 
ago, cost actually was in line. The 
company does have to stock spares, he 
explained, and had made arrangements 
further with the airlines “to buy or 
borrow” things needed. 

A Convair spokesman interjected 
that the “time was coming” for air- 
craft owners to adjust their thinking to 
pay for new parts at established prices 
because they “will soon hit the bottom 
of the barrel on surplus.” 

® Twin Beechcraft operators con- 
centrated on efforts being directed to- 
ward correcting icing conditions and 





tween $7,000-$8,000 on both. 


should be between 80 and 100 miles. 


installation and operation. 


Radar Panel Answers Some NBAA Questions 


Q. When will airborne radar be available for lightplanes? 

A. RCA’s AVQ 50 is now being demonstrated and Bendix expects 
to have one to show in four to five months. Each will have a maximum 
range of 50 miles and an approximate installed weight of 70-80 pounds, 
Bendix will operate off dc power only, however. Price range will be be- 


QO. Why couldn’t the smaller, low cost units be used on DC-3s also? 
A. Principally because desirable range of a DC-3 type transport 


QO. What is the difference between “C” and “X” band in cockpit display? 
A. No appreciable difference in display. 
O. When can operators expect the daylight tube? 
A. RCA will have units available in 1957; Bendix within 18 months. 
Q. Has maintenance on airborne radar been appreciable? 
A. Not as high as anticipated, operators reported. While many re- 
movals were necessary, they were found to be due to lack of knowhow in 


QO. Are radomes being designed for all aircraft types? 

A. Various fixed-base operators are ready to install custom made 
radomes. Chamberlain Aircraft of Akron, Ohio, already has announced 
the availability of its specially designed pressure molded radome for the 
Aero Commander, Twin Bonanza and Twin Beechcraft, based on the 
same principle as its radomes for DC-3s and other larger aircraft. 




























sales potential in corporate fleets. 


340s and 11 Convair 440s. 





Executive Convair Sales Boom 


There are signs Convair is becoming increasingly interested in the 


Reason: Without seriously courting executive users, Convair has sold 
more than 30 of its transports to the group: 7 Convair 240s, 13 Convair 


Convair 440 deliveries so far have been made to Cities Service and 
Union Producing Co., which has a second on order for January delivery. 
Other 440s have been ordered by Ford Motor Co., Union Carbide Corp., 
U.S. Industries, General Dynamics Corp., The Glenn L. Martin Co., Fair- 
ways Corp., Union Oil Co. and the Brooklyn Dodgers Baseball Club. 
Deliveries are staggered from Jaruary through June. 











tail wheel lockdown deficiencies. While 
Beech company representatives urged 
that it was better to retract the tail gear 
and maintain performance, one individ- 
ual operator reported that he had found 
it advantageous to fair in the opening 
and keep the gear locked down. 

Another Twin Beechcraft owner 
described the problem as “not really 
a malfunctioning.” Rather, the clip 
that holds the gear nut rides up on 
the strut and won’t come down when 
the gear extends, he said. He, too, 
had the wheel locked down but found 
it caused a 7- or 8mph decrease in 
speed. 

Discussion of the deicing problem 
brought forth the revelation that BF. 
Goodrich has produced a custom de- 
icing boot for the Beechcraft, which 
weighs about five pounds. A spokes- 
man for the Dairypak Co. reported 
that he had used the boot in a de- 
icing system which calls for increas- 
ing alcohol capacity to about five gal- 
lons in the nacelles. It also calls for 
modifying the heater controls to shut 
off from all sources and concentrate 
on the windshields with vertical boots. 

A fuel tank modification engine- 
ered by Chamberlain Aviation of 
Akron, Ohio, drew considerable in- 
terest and comment. It calls for re- 
moving the 86-gallon tank in the nose 
and placing two 23-gallon tanks in 
each wing. Purpose is twofold: (1) 
make room for radar installation and 
(2) increase safety for those appre- 
hensive of fuel in the nose. 

Specially engineered for the D-18 
series, the modification calls for re- 
moving the bulb angle in the wing 
and reinforcing three-inboard ribs, 
along with installation of strap han- 
gar, stress plates, tanks and plumbing. 
CAA approval is due about this time. 
The Modification takes six days to ac- 
complish and costs about $3,000. 


* Small twins should always be 
flown like single-engine planes until 
reaching a minimum altitude of 300 
feet on takeoff, another panel session 
concluded. Altitude is more important 


than airspeed when an engine is lost, 
it was contended. 

The particular concern of the panel 
was in the flying of small twins by 
non-professionals. Aircraft dealers, it 
was maintained, should take the pri- 
mary responsibility in adopting a policy 
of not selling a twin to a customer 
unless he is sure the customer can 
handle it. A_ proficiency checkout 
should be geared to a pilot’s require- 
ment, it was noted. 

The urgent need for pilots to de- 
velop and maintain competency in the 
small twins in view of the growing 
popularity of such aircraft was strongly 
emphasized. Manufacturers expect to 
deliver 1,000 new twins by the end 
of 1956 and there are 4,600 already 
in service. 

IFR operations, another panelist 


declared, should only be conducted 
with a co-pilot in attendance. The co- 
pilot might just serve as a radio 
operator but his presence should be 
mandatory on all IFR flight. ®®® 


Beechcraft Badger 
Renamed Travel Air 


Beech Aircraft Co. has announced 
that the name of its newest twin-engine 
business airplane (AMERICAN AVIATION, 
Aug. 13) has been changed from the 
Beechcraft Badger to the Beechcraft 
Travel Air. 

The rechristening was accomplished 
on receipt of information from the U.S. 
Air Force that the name “Badger” had 
been selected as the code name for a 
Russian bomber. It was felt that confu- 
sion might result in air warning defense 
activities between the two designations. 

The new name, Travel Air, is a 
historic one to Beech. It was both the 
name of the first company founded by 
the late Walter Beech and the first se- 
ries of aircraft designed and produced 
by him. 


Lodestar Conversion Job 


Minnesota Mining and Manufactur- 
ing Corp. has contracted for the Learstar 
Mark II conversion for its Lodestar. 
Order brings to 20 number of Learstars 
in service or on order with Lear Air- 
craft Engineering Division of Santa 
Monica. 


New Royal Gull Has Top Speed of 208 mph 


Supercharged version of the Royal 
Gull twin-engine amphibian recently 
made its bow. Using the basic airframe 
manufactured by Piaggio of Italy, the 
new model of the amphibian was first 
tested overseas (AMERICAN AVIATION, 
Aug. 27, p. 65). 

The Trecker Aircraft Corp. of Mil- 
waukee (formerly Royal Aircraft Corp.) 
is installing supercharged 340-hp Ly- 
coming engines which create a top speed 
of 208 mph. One-engine climb has been 
rated at 276 ft./min. to a service ceiling 


of 11,800 ft. with a passenger version 
load of 1,930 lbs. and cargo configura- 
tion load of 2,030 Ibs. 

On both engines, the amphibian 
climbs from sea level to 9,000 ft. in seven 
minutes at a rate of 1,279 ft./min. to a 
service ceiling of 25,500 ft. Cruise range 
at 50% power is about 900 miles. 

Designated the Super 200, the new 
Royal Gull carries five people or one ton 
of cargo. It will be delivered for $89,925 


including instrumentation. 
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200 gpm fuel flow— 
shut off in 1/4 second! 































Here is the highly efficient new fueling shut- 
off valve, designed by Whittaker to solve the 
problems involved in shutting off the high 
velocity, high pressure flows during in-flight 
and ground fueling operations. 

The shut-off valve is a pilot actuated, piston 
powered flapper type. This design provides 
rapid shut-off by utilizing the dynamic energy 
in the flow stream to augment the force ob- 
tained from the line pressure on the actuating 
piston. 

A surge relief valve, consisting of a co-axial 
pilot and main valve assembly, is provided to 
limit surge pressures to 125% of line pressure. 
The valve is designed to be installed in the 
fueling line and within the fuel tank. The pilot 
bleed and surge control fuel is vented into the 
tank, making it possible to shut off a 200 GPM 
flow in 250 milliseconds with an overshoot 





through the fueling line of only .75 gallons. y PERFORMANCE 

A SHUT-OFF VALVE—2" line size, Rated flow— 
NOTE: Flapper shut-off forces are balanced 4 200 GPM at 1 PSI pressure drop, Rated pressure— 
by the actuating piston to enable the flapper 110 PSI, Actuation time—250 milliseconds at 
to be opened against the maximum line pres- if 200 GPM and 110 PSI, Pilot valve—18 to 30 
sure. The surge relief valve employs a co- Volts D.C., 1.2 Amps maximum at 30 Volts. 
axial pilot assembly to obtain minimum pres- y 4 RELIEF VALVE—Cracking pressure—125 PSI, Full 
sure loss and accurate control of both crack- 4 relief flow (200 GPM) 135 PSI. 
ing and reseat pressures. y A 






Wm. R. Whittaker Co., Ltd, Dept. 35 
915 N. Citrus Avenue 

Los Angeles 38, California 

Gentlemen: 


Please send me further information on fueling 
shut-off valve. 





Wm. R. Whittaker Co., Ltd., 915 N. Citrus Avex, Los Angeles $8, Calif, 











Name 
Hempstead, Long Island 
Indianapolis * Baltimore Company 
Wichita e Seattle Address. 















City 














A new single unit navigation and 
communication radio for business air- 
craft has been introduced by the Na- 
tional Aeronautical Corp. of Fort 
Washington, Pa. 

Based on major improvements to 
the original Narco Omnigator, the new 
unit has been designated the Omnigator 
Mark II. Incorporating multichannel 
VHF communications, VOR navigation, 
ILS localizer guidance and 75-mega- 
cycle marker, the new unit features in- 
creased transmitter crystal capacity to 
provide additional communication chan- 
nels between 118 and 123 megacycles. 





Narco Introduces Combined ‘Nav-Com’ Aid 


Transmitter power has been doubled 
over the older model and the band has 
been tripled by “broad-banding” a 
single, powerful transmitter circuit in- 
stead of employing the previous narrow- 
band system. The receiver section of the 
unit provides “whistle-stop” tuning, 
first used by Narco in its Simplexer 
VHF transmitter-receiver. 

A new two-function VOR indicator 
has been incorporated in the unit, 
providing the standard left-right, to- 
from indication but adding a red 
flag alarm when too far away from the 
station or at too low an altitude. 





Dear Lynn: 


building for business airplanes. 
in '57 in time for SAC's 25th Anniversary. 
join you as you putter around in your gingham apron cookin’ 
I'll bet it takes a lot of 
drumsticks for my 23-yr.-old, 128 lb., 5'8", blonde, 


that Thanksgiving turkey. 


blue-eyed Texas-Size chefess! 


SOUTHWEST AIRMOTIVE CO.eLOVE FIELD e DALLAS, TEXAS 
Circle No. 21 on Reader Service Card. 





Thought you'd like this Texas-Size postcard of 
the $4,000,000 Texas-Size layout Southwest Airmotive is 


Much of it will be ready 
Wish I could 


Love, 


Det44 








Printed circuitry has been incor- 
porated wherever possible to bring in- 
stalled weight down to 18 Ibs. Entire 
equipment is mounted in a single case 
measuring 4% in. high, 6% in. wide 
and 10% in. deep. 


Cessna Unveils 1957 
Version of Model 172 


Cessna Aircraft Co. has unveiled 
the 1957 version of its Model 172 utility 
aircraft. It was first introduced this 
year, featuring the patented Land-O- 
Matic tricycle gear. The company has 
delivered more than 1,100 of the 172s 
to date. 

Features of the new model include 
new interior and exterior design and 
change in some instrumentation to 
simplify flying for novice pilots. 

Powered by a 145-hp Continental 
engine, the airplane has a maximum 
speed of 135 mph and a recommended 
cruise of 124 mph. Range at recom- 
mended cruise is 519 miles with a maxi- 
mum range of 620 mph at 7,500 ft. with 
TAS of 97 mph. Delivery price is $8,975 
f.0.b. Wichita. 


Business Flying Briefs 





® Bell Aircraft Corp. has sent a 
new four-place Model 47J business and 
utility helicopter on a unique 17,000 
mile aerial tour of Central and South 
America. Christened “El Picaflor 
Plateado,” the helicopter will fly all 
the way, making a minimum of 17 
major demonstrations in 15 countries. 
Highlight will be the first flight of a 


helicopter over the Andes mountains. 


* The L. B. Smith CW20-T (re- 
manufactured C-46) made its Canadian 
debut recently when put into service 
by World-Wide Airways of Montreal. 
The aircraft will be used to fly pas- 
sengers and cargo for the DEW and 
Mid-Canadian radar warning networks 
now under construction in northern 
Canada. It is the fourth complete con- 
version turned out by the Miami firm. 

* Aero Design & Engineering Co. 
recently delivered its second 560A 
Commander to Europe. It is for use by 
a French business and industrial leader, 
purchased by Comptoir de L’Industrie 
Contonniere of Paris. The first Com- 
mander was delivered to Zurich where 
it is being used by a publisher. 

© Remmert-Werner, Inc. of St. 
Louis recently delivered its latest DC-3 
conversions to The Dow Chemical Co. 
of Midland, Mich. and the Mead 
Johnson Co. of Evansville, Ind. Both 
accommodate 14 passengers and are all 
weather executive transports. 
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MORE THAN MUSCLE 


The airplane changes radically, and Giannini-equipped North American F-100C 

product requirements with it, but man remains = “"dergoing visual check prior to take-off. 
much the same. Today it requires more than 
muscle to bridge this ever-widening gap between 
“Century-Series” aircraft and unchanging man. 
At G.M. Giannini & Co., Inc. over 30 different types of 
engineers are combining technological skill with scientific 
knowledge to help bridge this gap. 
Let this experience work for you by calling in your Giannini 
field engineer. You will gain from his ability and from the 
Company’s decade of experience in solving instrumentation 
problems for major airframe manufacturers. 
When accurate, reliable instruments and controls are 
demanded, specify Giannini precision-crafted 
products... products which are created 

with more than muscle. INSTRUMENTS - CONTROLS 


Engineering positions are open at several Giannini locations for career-minded young men—write for details. 


G. M. GIANNINI & COMPANY, INC. + 918 EAST GREEN STREET + PASADENA, CALIF. 
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New Concepts in Airport Buildings 
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Weir Cook Municipal Airport in Indianapolis recently dedicated its new $1.9-million air terminal, containing 96,000 sq. ft. of floor space. 
Cutaway drawing shows layout of first and second floors. Features include rapid baggage reclaiming area 50 feet from surface transportation. 





Portland (Ore.) International Airport has started work on a $3.5-million terminal, scheduled New Castle County Airport, Wilmington, 
to open in mid-1958. Built for expansion, structure initially will contain 211,000 sq. ft. of Del. is typical example of progressive plan- 
space in three stories supporting a nine-story, 106-ft. tower. Designed to handle 1.3 million ning of smaller airline airports. Its new 
passengers a year, building can be expanded to twice its capacity by adding two wings. $425,000 building was designed for expansion. 
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TRA NSPORT TR EN DS Washington, D. C., Nov. 19, 1956 


PUBLIC HEARINGS on events surrounding CAB’s controversial de- 
cision in the New York-Florida case may be started in “early 
January” by Senate Permanent Investigating Subcommittee. 
Proceedings would have been started sooner, but a Senate 
ruling requiring at least two Senators to sit at public hearings 
has been a stumbling block. Grand Jury investigation, mean- 
while, is inactive at this point and may be dropped. 


be 
FUTURE OF CAB’S NEW POLICY of announcing decisions through 


press releases hinges on outcome of a legal challenge raised 
by Eastern Air Lines. EAL’s move, which may soon find its 
way into the courts, accuses CAB of an “unauthorized pro- 
cedure,” CAB adopted the practice in the New York-Florida 
case as a means of eliminating “leaks.” Formal opinions and 
orders are prepared and issued subsequent to press release 
announcements. EAL argues the procedure is backwards. It 
says CAB should make findings of fact and reach conclusions 
of law prior to making a decision. Four cases might be affected 


if the EAL challenge is upheld. 
7 
A 3% BOOST IN DOMESTIC AIRFREIGHT RATES is imminent 


unless CAB rejects arguments of all-cargo lines that costs of 
freight-only operations dictate the need for such an increase. 
Flying Tiger Line has asked Board to increase minimum 
freight rates this month. American Airlines opposes the in- 
crease. Same problem arose three years ago when CAB was 
faced with deciding between higher costs of all-cargo lines 
and ability of combination carriers to offset higher freight 
costs with revenue from other types of traffic. At that time, 
cargo lines won a rate increase. 


HEADACHES OF Aircoach Transport Association continue to mount 
(see page 23). Latest blow is termination of nationwide com- 
munications facilities. AT&T, which leased wires for the non- 
sked trade group’s extensive charter activities, canceled the 
lease on Nov. 9. ACTA, now being run by an emergency man- 
agement committee, has resorted to telephones to maintain 
communications. 














PROLONGED BAD WEATHER PERIODS in the east are taking 
progressively higher toll of airline revenues. Example: in a 
recent five-day period, flight cancellations and delays num- 
bered in the hundreds. Traffic dropped to 10% of normal in 
some instances. 


And there’s little relief in sight. Although CAA is gearing for 
better handling of arrivals in the critical New York area, sim- 
ilar speedup in departures remains to be solved. Result is 
extensive ground delays. Only permanent answer—CAA’s 
three-year facilities program—is too far off to help the situa- 
tion this winter or next. 








e 
AIR TAXI OPERATORS’ BUSINESS has shown a substantial in- 


crease. National Air Taxi Conference members flew 7.5 mil- 
lion passenger-miles in fiscal year ended Oct. 31. This was a 
gain of 1 million over previous year. Passengers totaled 87,319, 
up about 8,000. 
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Is Comet Real Contender in Jet Race? 


By ANTHONY VANDYK 


Did Capital Airlines’ purchase of 
Comets (American Aviation, August 
13) turn the tide for de Havilland? Or 
was it the exception that proves the rule 
—that airlines are no longer interested 
n the British jetliner? 

Answers to these questions should 
be available within a few months as 
salesmen from the British company wind 
1p tours in various parts of the world 
o market the latest version of the 
Comet, the Mark 4A. 

* Particular attention is being paid 
by de Havilland to U.S. operators who 
have been forced to take a new look at 
Somet as the result of Capital’s order 
or 14 of the aircraft. 

Salesmen from the British company 
ure telling these airlines that speed is 
the greatest single advantage which the 
et has to offer. By buying the Comet 
4A, they say, U.S. operators can offer 
a 530-mph jetliner service before 1960. 
The salesmen also point up the aircraft’s 


excellent airport performance resulting 
from its high thrust/weight and low 
stall speed. Its bogey landing gear gives 
runway pressures well within the 
capacity of most existing U.S. runways. 

The climb performance of the 
Comet 4A after take-off is such that 
the aircraft can comply with climb re- 
quirements, at its maximum weight of 
152,500 lbs. at all U.S. airfields up to 
7,000 ft. altitude. 


Size Factor Stressed 

The Comet 4A is also being pushed 
by de Havilland salesman on account 
of its relatively small size. Its payload 
is no larger than that of present types 
of aircraft operating on domestic trunk 
routes in the U.S. Thus, they claim, its 
introduction does not entail any uneco- 
nomic reduction of either load factor or 
frequency. The increase in traffic that 
will be attracted by the jet can be car- 
ried by increasing the service frequency, 
a measure which itself will generate 
greater traffic. 


Furthermore, the de Havilland men 
assert, the payload size is convenient in 
relation to existing passenger-handling 
facilities, and is conducive to the 
achievement of short turn-round times. 

The Comet 4A is basically a Mark 
4 with lengthened fuselage and slightly 
shortened wing span designed for high- 
speed operation over short and medium 
stages. By flying at medium altitudes 
where the true airspeed is high in rela- 
tion to the limiting Mach number, high 
block speed can be achieved over short 
route stages with good operating econ- 
omy. 
The Comet 4A’s optimum altitude 
for maximum cruising speed is only 
23,500 ft. At this height the true speed 
attainable at Mach 0.75 is 522 mph on 
a standard day and 543 in I.S.A. plus 
20°C conditions. 

*To get the best use out of the 
high cruising speed, de Havilland has 
suggested that high-speed climb and de- 
scent procedures be used. When com- 
bined with the high-speed cruise these 
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Map shows Comet 4A flight times for certain selected stages in the U.S. All these stages can be flown with full tourist capacity pay- 

lord of 92 passengers. Times shown are flying times in mean wind conditions and include five minutes for circuits and landings. Block times 

ca” be obtained by adding ten minutes to the flight times. Fuel reserves used in establishing these times include allowances for a holding 
time of 45 minutes at 15,000 ft. with an approach allowance of 1,220 Ibs. plus a final emergency fuel reserve of 1,000 Ibs. 
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On CALE -- around the clock ...around the world 


There are approximately 2000 Canadair-built 
aircraft in civilian and military service 
around the world. Wherever they fly, 

their operators know that Canadair’s personal 
service on operational or maintenance 
problems is quickly available. Canadair 
technical representatives, at present 

based on four continents, are always on 
call. . . and as dedicated to the Canadair 
ideal of sales service as a family 

physician is to the needs of his townfolk. 


CL 


These men have come from all parts of the world... 
from all spheres of aviation. They have been 

selected for their extensive knowledge of maintenance 
problems and for their specialized experience 

on the equipment in their charge. Their work is 
supplemented by aircraft systems trainers at 

the operator’s own base; service repair and overhaul 
groups at the main Canadair plant, and a 

continuous flow of manuals, handbooks and bulletins. 
Around the clock and around the world, 

service is a continuing obligation to Canadair. 


. CANADAIR .__ 
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* LIMITED, MONTREAL, CANADA 


AIRCRAFT MANUFACTURERS 
A subsidiary of GENERAL DYNAMICS CORPORATION, New York, N.Y.— Washington, D.C, 


CANADAIR HAS BUILT MORE 


JET AIRCRAFT THAN ANY OTHER CANADIAN MANUFACTURER 
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Economics of the Comet 
200 


269.5 


Stage length—statute iniles 
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Block speed—m.p.h. 
Block consumption— 
gallons per hour 
Fuel cost—per hour $ 
Crew cost—per hour $ 
Insurance cost—per hour $ 
Fixed costs—per hour $ 
Total Direct Costs: 
Per aircraft—hour $ 
Per aircraft—mile $ 
Per seat mile (Tourist) ¢ 
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enable a 500-mile stage to be flown, in 
[.S.A. plus 10°C conditions, in 1 hr. 18 
min. gate-to-gate. Over a stage of 1,500 
miles the time is 3 hr. 12 min. in similar 
conditions, giving a block speed of 468 
mph. 

These times include an allowance 
of 15 minutes for approach and landing, 
and for taxiing before and after flight. 

It is de Havilland’s belief that air- 
lines will probably plan to use a cruis- 
ing altitude of 23,500 ft. for short stages 
but will fly higher over longer sectors. 
Increasing the cruising altitude while 
still flying at the normal operating limit 
Mach number of 0.75 effectively gains 
increases in payload and/or range with- 
out greatly affecting true air speed. 

By cruising the Comet 4A at 30,000 
ft. instead of 23,500 ft., the payload over 
the same range is increased by 8,000 lbs., 
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STML AM STAGE OISTANCE—STATUTE AM MILES 
Chart shows variation of block speed with 
stage distance for Comet 4A under follow- 
ng conditions: high-speed cruise and de- 
scent; cruising at 320 knots I.A.S.; altitude 
of 23,500 ft: 15 minutes terminal time. 
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1000 1500 
STAGE STRENGTH—STATUTE MILES 


2000 2500 

eat-mile economics of Comet 4A are shown 

this chart, based on ATA Standard 

Method. It assumes an annual utilization of 

3,000 hours, depreciation over a seven-year 

period, engine overhaul life of 1,500 hours 
and fuel price of 14.5¢. 
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or the range for the same payload can be 
boosted by 400 miles, while cruising 
speed is cut by only 17 mph. By using 


long-range cruising procedures the air- 
craft can show a still-air range of 2,730 
miles with the first-class capacity pay- 
load of 19,000 lbs. and 2,480 miles with 
the 22,700-lb. tourist<lass payload. 

In discussing the Comet 4A’s eco- 
nomics in the U.S. de Havilland sales- 
men use the Air Transport Association’s 
Standard Method rather than the Brit- 
ish SBAC method. 

Fixed cost per flying hour is given 
as $329.47 with a utilization of 3,000 
hours per year and depreciation of the 
aircraft over seven yeras. Overhaul life 
for the Rolls-Royce Avon RA 29 is taken 
at 1,500 hours and a fuel price of 14.5¢ 
is assumed. ©O¢ 
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AF De-bugging of Jets Will Aid Airlines 


EDITOR'S NOTE: This is the 
second of a two-part series by AMERICAN 
AviaTIon on the joint USAF-Air Trans- 
port Assn. jet engine symposium at 
Tinker AFB Oct. 22-24. 


By JOSEPH S. MURPHY 


Tinker AFB, Okla—Just how 
vastly improved a jet engine the airlines 
will be getting as the result of prior 
military operation won't be answered 
for several years to come—but its a 
good bet the effects will be obvious. 

This was apparent here when the 
USAF’s Air Materiel Command spelled 
out detailed service engineering changes, 
some of a major nature, on the Pratt & 
Whitney J57, General Electric J79 and 
Allison T56 engines now slated for 
commercial operation. 

The occasion was a three-day jet 
engine symposium arranged by the Air 
Transport Assn. and sponsored by 
AMC’s Oklahoma City Air Materiel 
Area (American Aviation, Nov. 5 p. 
69). 

* On the J57 alone, AF officials re- 

rted some 13,000 engineering changes 
ave been issued. These have led to 
— of more than 225 service 
ulletins. More than 130 overhaul 
changes are in some stage of processing 
and about 70 maintenance engineering 
orders have been issued by the Tinker 
AFB overhaul facility. 

On Allison’s T56 turboprop, about 
150 major engineering design changes 
had been incorporated in new pro- 
duction engines as of October 1, 1956— 
although the first airplane to use it, 
Lockheed’s C-130, won’t enter opera- 
tional status until next month. Better 
than a third of these changes (about 
55) are being retrofitted on earlier pro- 
duction engines via publication of 57 
technical orders to field and overhaul 
facilities. 

* General Electric’s J79 is no ex- 
ception. In the brief span since its in- 
troduction, more than 120 engineering 
change proposals have been processed. 
As of late last month, 24 timecom- 
pliance technical orders and overhaul 
changes were outstanding, most of 
which stemmed from deficiencies found 
during test cell operation of the engine. 


True, some of these fixes apply only 
to military applications such as in after- 
burner installations for fighters and in- 
terceptors. However, many of the 
changes are slanted at improving re- 
liability of the basic engine and facili- 
tating its maintenance and repair, 
changes that are bound to ease the air- 
line’s future headaches. 

One such fix of a major nature, in- 
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volving the J57’s fuel system arrange- 
ment, is already under way as the re- 
sult of experience at Castle AFB with 
B-52 operation. During long-range cruise 
missions with the eight-jet bomber, 
USAF found that the J57’s secondary 
fuel system tended to “coke up” under 
high engine temperatures, resulting in 
clogged fuel nozzles when subsequent 
engine operation called for higher 
powers. 

The problem was traced to fuel 
stagnation in the secondary system lines 
at cruise powers, well below the 2,000 
Ibs./hr. flow at which the secondary 
system becomes operational. As a major 
design fix, P&W has developed a con- 
centric line arrangement in which 
secondary fuel lines are routed within 
those of the primary system, thereby 
dissipating engine heat and insulating 
the secondary system fuel from coking. 


Life Expectancy Extended 

In a special “Project J57” program 
to establish field repair procedures for 
this engine, AF officials figure its life 
expectancy has been extended to the 
point where spare engine procurement 
could be reduced by some $100 million. 

The J57, in its original design, was 
not adapted to field repair using con- 
cepts applied to previous jet engines, AF 
officials said, and this special project was 
instituted by AMC to improve its re- 
pairability. 

As part of the project, a study of 
some 40 J57 engines repaired at Castle 
AFB early this year showed an average 
of 234 manhours were spent per engine. 
The least time spent on an engine 
was two hours, the highest 828 man- 
hours, and all but seven of the forty en- 
gines were returned to service. 

*In some 52,000 engine flight 
hours accumulated in the first full year 


of B-52 operation, 61 J57s were re- 
moved and all but 11 were made service- 
able in the field. 

Based on this experience, USAF 
estimates that it takes three days for 
J57 “hot section” repair and six days 
for a complete repair. Four men are re- 
quired per engine stand to handle a 
complete repair, assuming that only 
high caliber personnel are used and have 
been given at least 60 days extensive 
training in horizontal engine repair 
practices. 

Field repair facilities call for a 
30-by-60-ft. floor area with a 10,000- 
pound capacity monorail for engine 
handling. AF estimates cost of a com- 
plete set of J57 field maintenance tools 
at $35,000. 

For J57 overhaul, AMC figures each 
engine requires 132 people to man a 
12-station shop, with 1,052 manhours 
expended per engine plus approximately 
173 manhours for inspection. Break- 
down of shop stations would be as fol- 
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® In field maintenance of the Allison 
T56, AF estimates it will require about 
three hours for three mechanics to re- 
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Key topic of discussion during jet symposium was Pratt & Whitney's J57 engine shown ir 
this line diagram. Twin-spool arrangement provides 9-stage low pressure compressor anc 


7-stage 


and 2nd and 3rd shaft low-speed turbines respectively. 
bustion chamber at minimum pressure ratio of a 


high pressure rotor connected by drive shafts to a Ist stage high-speed turbin: 


Compressors supply air to com 
bout 10:1 under sea level static conditions 


Can-annular combustion chamber has eight burner cans. 
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TWA SLEEPER SEATS 
TO EUROPE! AT NO EXTRA FARE! 











i. 


Flying TWA First Class to Europe? TWA’s Sleeper Seats mean 
new luxury for you . . . without extra charge! Beginning October 28th! 


Our sleeper seats are the stuff that dreams are made in! 
You can stretch out full length . . . legs and all . . . in deep-cushioned 


comfort for a cat-nap or hours of relaxing sleep! FLY THE FINEST 


You fly with veteran transatlantic flight crews . . . aboard 
magnificent TWA Super-G Constellations . . . world’s quietest, 
most luxurious, long-range airliners. Enjoy spacious, beautifully FLY 


decorated cabins . . . visit the smartly appointed “Starlight Lounge.” 

Complimentary beverages and delicious meals are served U. S. A.-Europe-Africa-Asia 
by gracious TWA hostesses. For reservations, see your TWA 

Travel Agent or call your nearest TWA office. 
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Super-G Joins Eastern’s Golden Falcon Fleet 


First photo of Eastern Air Lines’ new luxury service Golden Falcon Lockheed Super-G Con- 
stellation. EAL has purchased 10 to bring its Connie fleet to 57. New planes accommodate 
70 passengers in plush two-abreast seats. Note weather radar nose. 


place the complete power package. The 
reduction gear can be changed in two 
hours by three men, and the same force 
can replace a torquemeter unit in three 
hours. 

Although USAF has gained little 
experience in maintenance of this en- 
gine, officials feel this power package 
is very adaptable to field repair. 

Estimated field inspection times are 
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15 minutes for preflight, 45 minutes 
for postflight and 3 hours, 10 mins. for 
a 150-hr periodic check. 


The GE J79, AMC technicians feel, 
is far from the optimum engine from 
the field maintenance standpoint. Using 
some “extreme” examples, they point 
out that about 40 manhours are needed 
to inspect combustion chambers and 
about 80 to replace and rig the main 
fuel control. 

* Based on experience today, USAF 
figures that if J79 combustion chambers 
and nozzle diaphragms were inspected 
after 20 hours flying, the majority would 
require rework or replacement prior to 
further service. 

However, the situation is being cor- 
rected through parts re-design and Air 
Force is confident that this time next 
year J79 combustion section parts will be 
operating on a par with other engines. 


Although USAF experience is 
limited as to test cell operation of J79s 
and T56s, some specific data has been 
accumulated for J57 non-afterburning 
engines. 

For example, AF estimates 20.5 
manhours are required to process an 
engine through testing, including time 
spent in dressing it with slave test in- 
strumentation, the test program, re- 
moval and preparation for “canning.” 


Based on a labor cost of $2.03 per 
hour, it costs the Air Force $200.76 per 
engine test with this breakdown of 
charges: 


Dressing labor cost. ............ 6.71 
Installation, test and removal 

a a 30.11 
Stripping labor .... me 4.79 
Fuel used (about 1,200 gals.) ... 134.40 
Oil used (about 3 gals.) 24.75 


Total $200.76 


Tinker AFB statistics for some 362 
J57 overhauls show that about 40% of 
engines are rejected in the test cell, al- 
though some of these may be for minor 
reasons. 

Military experience is that test cell 
reject rates run high for new engines 
and relates directly to the complexity 
of their design. When the General 
Electric J47s were first introduced, about 
40 to 45% were rejected. With many 
thousands of J47 overhauls under its 
belt, the USAF facility has cut this 
rate to between 10 and 15%. 

Of the J57 test results, 14° of test 
rejects stem from engine oil leaks, 13% 
for vibration, 4% for fuel system com 
ponents and 9% for other causes. 


Noise Control Expensive 

As to design of the test cell itself 
USAF considers noise control the most 
expensive single factor—an open test fa 
cility running about 1/8 the cost of ar 
enclosed cell. However, the price tag 
for a standard USAF high-thrust test 
facility runs higher. The eight-<ell fa 
cility at Tinker AFB, capable of hand 
ling engines up to 30,000 Ibs. thrust, was 
built under two contracts totalling about 
$4 million. 

One of the big jet operating prob 
lems still facing the military, one that 
may well remain unsolved for commer- 
cial operators, is the high rate o 
engine removals due to compressor 
damage. 

® Tinker AFB officials estimate that 
during the next 12 months some 5,000 
jets of all types will be removed fo: 
this cause alone. Repair and overhau! 
costs for these engines will amount to 
about $30 million—about $57 a minute 
the year round. 

Last major phase of jet operation 
discussed at the session emphasized the 
sharp rise in engine accessory demands 
over those of piston engines. A J57 
fuel control test stand, for example, costs 
$75,000 compared to $10,000 for a piston 
engine carburetor test unit. It requires 
240 hours training to operate the fuel 
control stand against only 20 hours 
for the carburetor bench. 

Comparative calibration times run 
even higher. Instead of 240 hours 
needed to train a test bench operator on 
carburetor calibration, USAF estimates 
some 720 hours training to calibrate 
a fuel control. 

The big reason—complexity. Cali- 
bration of a fuel control consists of 
about 60 check points. A travel of 
0.125” will meter fuel through a range 
of 600 pounds per hour up to 8,500 
pph. 
About 16 hours are required ‘o 
test this accessory alone—and about 
12% are rejected during calibration 
plus 2% additional at time of engine 
test. @o9 
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Step back into the 11th Century in Peru’s Hook a 15-Ib. rainbow trout in Chile’s Shop for silver in Peru, copper in Chile, 


mysterious Machu Picchu. Hidden for lakes. In Buenos Aires, sink your teeth alligator bags in ““B.A.” Dollars go along, 
350 years, its palaces are still intact into tender, juicy steak, cost under $1 long way in countries Panagra flies to 


There’s something exciting for everyone in sunny’ 


South America, 


. And your 
Travel Agent 
now offers new 
low-cost tours 
—to fit your time, 
taste and purse, | 


WORLD'S FRIENDLIEST AIRLINE 


NOVEMBER 19, 1956 


4 —l 
You'll marvel at the Argentine-Chilean 
take district. Uncrowded, hospitable, 


@ New low fares and low living costs 
in the countries on Panagra’s routes 
make a happy combination. A 28- 
day skycruise around South Amer- 
ica from New York costs only $923.40 
for each of two traveling together. 


Included in this tour are air fares, 
hotel rooms, guided sight-seeing trips 
in every city...and you visit every major 


“the friendliest continent of them_all’’ 


inexpensive—tourists call South America 


city on both coasts of South America, 
flying with Pan American and Panagra. 

For a shorter vacation, 11-day 
holiday to Panama, Quito and Lima: 
$515.80 from Miami, $586.22 from 
Chicago, $615.20 from Los Angeles 
for each of two traveling together. 

Call your Travel Agent or PAA; 
U.S. Sales Agent for Panagra. 


au 


Daily DC-7Bs equipped with radar, and 
DC-6Bs from N.Y. over National’s route to 
Miami, PAA’sto Panama, Panagra’sto“B.A.”: 


DPANAGRA 


PAN AMERICAN-GRACE AIRWAYS 





Lockheed’s Newest Super-Connie USSR Approves Sabena 
Brussels-Moscow Route 


Sabena Belgian World Airlines is 
authorized to start service from Brussels 
to the Russian capital under the terms 
of a bilateral air transport agreement 
signed in Moscow by representatives of 
the Belgian and Soviet governments. 

The Belgian carrier is granted full 
traffic rights in Moscow and expects to 
start service from Brussels to Moscow 
sometime next spring. 

Earlier this year it was indicated 
that when it started Russian service 
Sabena would operate with Convair 440 
equipment via Wilno, The airline’s 
North American general manager, D. 


Lockheed's newest, the 1649A Super Constellation, is in its initial flight test program. Forty- LeRoy du Vivier, ay a 7 
four of the 350-mph transports are on order. First deliveries to TWA are expected in April, like to operate a service from New Yor 
then to Air France in June. Lufthansa, LAI and Varig also have ordered 1649As. to Moscow with a stop at Brussels. 





Summary of U.S. Airline Traffic for September, 1956 & 1955 


Compiled by American Aviation Publications from Official C.A.B. Data. 
% Available 
Revenue Passenger Total Ton-Miles Rev. Ton-Miles 
Revenue Passengers Miles (In Thousands) Traffic Used 





% % % 
1955 Change 1956 1955 Change 1956 1955 Change 
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FURTHER FACTS ON THE “WHISPERING GIANT’'—WORLD’S LARGEST, FASTEST, QUIETEST, JET 
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Runways at every major airport are waiting to meet the Britannia 


The brilliant new Bristol Britannia is the world’s and economy on an extremely wide variety of 

largest, fastest, jet-prop airliner . . . yet operates stage-lengths . . . from 4000 to 400 miles. 

from existing runways throughout the world. On all counts, the Britannia is years ahead of 
From a 6000 ft. runway, she will lift a 28,000 Ib. any other passenger plane. 

payload plus enough fuel for a sector distance of The Britannia is scheduled to go into commer- 

2500 miles. cial service with a number of world airlines soon. 
She is powered by four 4120 horsepower Bristol 


Proteus engines, cruises at 400 m.p.h., carries up 
to 133 passengers at an operating cost of only one BRISTOL 


2S 
cent per-seat mile. ~ it 
She is the world’s most versatile airliner because rl a n n la 


she maintains her matchless standards of efficiency Bristol Aircraft Limited, England 
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Do Creditors 


‘Control’ Airlines? 


CAB Asked to Decide Question 


Civil Aeronautics Board has been 
asked by attorneys for Arthur Vining 
Davis, Florida industrialist, to decide 
now whether substantial creditors of 
airlines, such as major insurance firms, 
“control” such airlines under terms 
of the Civil Aeronautics Act. 

If CAB rules that “control” exists, 
airlines that have been advanced money 
to finance new equipment purchases 
may be forced to terminate suck. con- 
tracts until CAB approval can be ob- 
tained. 

Washington counsel Harry A. 
Bowen and Jerrold Scoutt, Jr., Davis’ 
attorneys, argue that no such control 
exists. But they must prove the point 
to win an enforcement proceeding 
brought against Davis by CAB’s Com- 
pliance Office. 

* Case involving Davis centers 
around a $100,000 loan (since reduced 
to $30,000) to Avlee, Inc., an Indiana 
corporation with a stock equity of 
$5,000 which the CAB attorneys feel 
is a “person engaged in a phase of 
aeronautics.” Since Davis controls Rid- 
dle Airlines, the charge is that he is 
illegally in control of two aeronautical 
firms without necessary prior CAB ap- 
proval. 

Davis’ argument is that he has no 
other relationship with Avlee except 
the loan. Hence, CAB apparently must 
prove that a creditor “controls” a com- 
pany to make the charge stand. 

Davis’ attorneys have moved for 
dismissal of the case, phrasing their 
argument this way: “The petition for 
enforcement asserts that there are ‘reas- 
onable grounds’ to believe Mr. Davis 
has control of Aviee. If so, the avia- 
tion industry is in great danger—the 
danger that the extension of any sub- 
stantial credit to an air carrier raises 
a presumption of ‘control’. If the theory 
of the complaint is correct, lending 
institutions might be precluded from 
making substantial loans to more than 
one carrier, or to both a carrier and a 
phase of aeronautics.” 

Bowen and Scoutt cited the follow- 
ing examples in which they said debt 
capital, from single sources, is playing 
an increasingly important role in air- 
line financing. 

American Airlines, with net worth 
of $125,543,000, borrowed $75 million 
from Metropolitan Life Insurance Co.; 
Continental, with $5,977,000 net worth, 
borrowed $10 million from Chase Na- 
tional Bank; Eastern, with $88,819,000 
net worth, borrowed $90 million from 
Equitable Life; United, whose net 
worth is $107,140,000, borrowed $120 


104 


million from Metropolitan, Prudential 
and Mutual Life. 

* If the apparently new theory of 
“control” prevails, Davis’ attorneys 
said “the financing arrangements of 
many major airlines may have been 
consummated in violation (of the Act) 
and must now be disentangled; the 
financing programs not yet concluded 
would be placed in question. And all 
the while existing and prospective 
creditors of the aviation industry face 
the prospect of defending themselves 
in enforcement proceedings, when their 
only offense is the extension of credit 
to the aviation industry which the 
Board is obligated to foster and 
promote.” 

Quite apart from the Davis en- 
forcement case but bearing on the same 
subject of control, United Air Lines’ 
president W. A. Patterson recently said 
his company is completely independent 
of creditors in its management deci- 
sions. Patterson pointed out that, if the 
airline should ever default on a loan, 
the lender could be expected to have 
“considerable to say about decisions in 
our company.” “However,” the UAL 
head added, “we hope to conduct our 
affairs in such a manner that we will 
always meet our obligations promptly 
and completely.” 


Airlines Average 86 
Atlantic Flights Daily 


U.S. and foreign airlines operated 
an average 86 North Atlantic flights a 
day during July and August, the 
equivalent of one every 16 or 17 min- 


utes, according to Civil Aeronautics Ad 
ministration calculations. 

Of 5,377 North Atlantic crossings 
during the two months, U.S. scheduled 
airlines flew 2,373, only 39 less than the 
2,412 operated by all foreign carriers 
combined. Whereas scheduled airlines 
registered a slight increase over 1955 
operations, irregular carriers in July 
flew 223 crossings—only 60% of the 
number operated last year. 

Heading the list of U.S. airlines 
was Pan American with 1,449 trips, 
followed by TWA with 924. Scandi 
navian Airlines System led foreign car 
riers with 378, BOAC with 324 and 
Air France with 305. 


CAB Denies SWA Plea 


For Name Change 


Southwest Airways has been denied 
permission by CAB to change its name 
to Pacific Air Lines Inc. CAB noted 
that there are nine air transportation 
companies with the word “Pacific” in 
their names and added that it was “not 
convinced that the potential public con 
fusion . . . will not be substantial.” 

Majority of CAB said action was 
without prejudice to the filing of a re 
quest by SWA for a hearing or to filing 
an application for reissuance of its cer 
tificate to reflect the new name. Vice 
Chairman Joseph P. Adams had dis 
sented, stating that CAB shouldn’t pass 
on the merits of the application without 
benefit of an evidentiary hearing. 

SWA stockholders had voted to 
change the name effective Jan. 1, 1957. 
SWA, filing under CAB’s “business 
name” regulation, had temporary au 
thority to begin immediate use of the 
new name os the corporate name 
change ¢ on Jan. 








Latest Capital ‘Airlines Viscount 
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Current production version of Capital Airlines’ Viscount 745. Note new ape nose por in 


tegral stairs. Aircraft shown is 46th of Ca 


Capital's Viscounts. Airline has ordered 75 of the 


British turboprop transports and now operates them on all its trunk routes. 
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A Message of Appreciation 
for a Two Billion Dollar 
Vote of Confidence 


The passengers and investors in the 
scheduled airlines of this country have re- 
cently extended a two billion dollar vote of 
confidence to the air transportation industry. 
We of United consider this to be dramatic 
proof of the public’s belief that our nation will 
continue to prefer air travel increasingly. 

This vote of confidence, representing a 
sum much greater than the total cost of all 
airplanes now being operated by major U.S. 
airlines, has these sources: 

More than a billion dollars’ worth of air- 

line tickets have been purchased by the 

public within the past year. 

Orders for new aircraft totaling well over 

a billion dollars have been placed re- 

cently by United and other airlines. 
Needless to say, people do not provide that 
kind of money —either as investors or over 
the ticket counter — without being shown per- 
formance that warrants the expenditure. In 
speed, comfort, convenience, dependability 
and economy, air travel has been rapidly im- 
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proving, and the demand for it has grown ac- 
cordingly. 

We feel that on the basis of its special 
advantages, air travel will soon take its logical 
place in our modern transportation system as 
the carrier of nearly all intercity passengers. 

We of United are conscious of the obliga- 
tion which this leadership imposes. We intend 
to fulfill our increasing responsibility to the 
traveling public through advances in equip- 
ment, training, technology and every other 
facility at our command. 

In the meantime, a word of appreciation 
to you who are our passengers and our in- 
vestors seems most appropriate. For it is your 
support and confidence that have made such 
progress in transportation possible for us all. 


UGK Pree) 


President, 
United Air Lines 
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Airline Commentary 


By Eric Bramley 





What’s the shortest DC-7 flight 
(originating and terminating) in the 
world? We'll give the prize to United 
Air Lines. Its schedule discloses that 
DC-7 Flight 734 originates in Wash- 
ington and terminates 25 minutes later 
in Baltimore. And further perusal of the 
timetable turns up the following note: 
“No local traffic may be carried on 
United flights between Baltimore and 
Washington.” The explanation—which 
doesn’t appear in the timetable—is that 
the DC-7 arrives in Washington the 
night before, lays over and proceeds to 
Baltimore in the morning to originate 
Flight 745 back to Washington, then 
to Chicago and Seattle. And the only 
traffic that can be carried is connecting 
business, plus any available mail and 
cargo. In a recent heavy traffic month, 
Flight 734 carried 40 passengers! 


The Civil Aeronautics Board has so 
many hearings in progress that a poor 
witness hardly knows what to do. Re- 
cently a gentleman came to Washington 
to appear at a CAB hearing in support 
of more air service for his city. How- 
ever, when the examiner called him to 
testify, he was absent. Asked later why 
he no-showed the hearing, he insisted 
that he had been present and had testi- 
fied. It developed that he had attended 
the wrong hearing. Subject matter of 
the two proceedings was so closely re- 
lated that no one questioned his appear- 
ance. He testified and, as a matter of 
fact, was later congratulated on doing 
@ fine job. 


One of this magazine’s sharp-eyed 
reporters gives us the following memo: 
“I had occasion to observe a classic 
example of baggage mishandling. I was 
waiting to board a Convair to return 
to Washington. When the plane pulled 
up to the ramp, ground personnel lost 
no time in off-loading bags for de- 
planing passengers. But how they went 
about it was, to say the least, eye-catch- 
ing. The first piece removed, a white 
duffle bag that might pass for an over- 
stuffed mail pouch, was neatly placed 
on the concrete ramp. From then on it 
was used as a footstool to off-load re- 
maining bags. Then the new bags were 
loaded and, needless to say, the last piece 
aboard was the duffle bag. Just what was 
this newly-devised loading platform? 
Arrival in Washington produced the 
answer. As bags from the flight ar- 
rived at the pickup point, atop the 
luggage cart was the same white duffle 
bag—the personal baggage of a Navy 
man traveling aboard the flight!” 
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Sales, Traffic, Promotion 


Capital Airlines has placed an order 
with Remington-Rand Univac Division 
of Sperry Rand Corp. for the Univac 
File Computer to speed handling of 
reservations. Initially, Univac will be 
used to maintain inventory of all seats 
for sale in the central space control 
office in Washington. The memory drum 
will take the place of space charts 
on which sales are now recorded man- 
ually. Sales made in the field will 
flow to space control over private line 
phones to tape recorders, which will 
be played back and keyed into Univac 
through use of a 10-key numeric device. 
Capital plans later to install agent 
sets in reservations and ticket offices .. . 

American Airlines says that 430 of 
the first 461 letters received by it from 
business executives concerning the new 
ticket time limits were favorable. Noting 
that a high percentage suggested a 
penalty system, AA states: “Principal 
surprise we got from these letters is 
that the businessman is ahead of us 
in his thinking” .. . 

Jim Beck, Trans-Texas Airways’ 
agency and interline manager, wants 
to make certain that National Airlines 
employes are familiar with TTA’s routes 
and connections. When NAL opens 
Houston service on Nov. 20, Beck will 
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Unusual ad run by Delta Air Lines in eight 
major cities on Nov. 5 urged the public to 
put voting ahead of travel on Election Day. 
It added: “If you are not in your home 
district now, fly home on the world's fastest, 
finest airliners—Delta Golden Crown DC- 
7s .. ." Ad ran in newspapers in New 
York, Chicago, Miami, Cincinnati, Dallas, 
New Orleans, Atlanta and Houston. 


give engraved pens to the NAL em- 
ployes who sell the first five interline 
tickets over TTA’s routes. He plans to 
trace back the names of the ticket 
agents by the initials on the flight 
coupons... 

Airlines this month started using 
the following additional standard code 
designators in timetables: DC-7B, open 
triangle within an open triangle; 
DC-7C, shaded triangle within an open 
triangle; Convair 440, open clover 
ae 

American Airlines has published 
the fall-winter 1956-57 edition of “All- 
American Vacations,” a complete list 
of AA package vacations ... A new and 
well done AA booklet, “Workhorse With 
Wings,” outlines airfreight advantages 
now available to U.S. industry .. . 

Air Transport Association has 
available a mimeographed sheet, “The 
Airline Stewardess,” containing infor- 
mation on qualifications, educational re- 
quirements, training, etc. Available 
from ATA, 1107 16th St., N.W., Wash- 
ington, D.C. 

TWA is recruiting girls from other 
countries to serve as hostesses on US. 
domestic routes. Several girls from 
Canada have completed training and 
four from Mexico City were scheduled 
to start training. A recruiting team 
will visit Belgium this fall and later 
may seek trainees in England and the 
Scandinavian countries. To work in the 
U.S. as a hostess, a foreign citizen must 
be able to obtain a permanent visa 
or a work permit (for Canadians). TWA 
is currently hiring hostesses at the rate 
of 600 a year... 

Sabena Belgian World Airlines ap- 
pointed Marschalk and Pratt Division 
of McCann-Erickson as its advertising 
agency ... Delta Air Lines and Collins 
Radio have cooperated to produce a 
1957 calendar ... For the third con- 
secutive year, National Airlines will 
offer winter package vacations to 
Florida and the Caribbean... 

TWA has released a film, “Let’s Fly 
to Europe,” specifically produced to in- 
terest women travelers. It’s 16 mm. 
color-sound, runs 14 minutes and is 
available for showings to clubs, etc.... 
A new booklet, “International Recipes,” 
based on 40 recipes collected abroad 
by TWA’s Mary Gordon, is being dis- 
tributed ... 

United Air Lines’ new stewardess 
uniforms have been designed by Ray- 
mond Loewy Associates. Incidentally, on 
first-class flights to and from Hono- 
lulu, UAL’s gals will wear Oriental- 
type blouses aloft—loose-fitting gar- 
ments with three-quarter length 
straight sleeves .. . 


Pan American is again offering its 
popular letter-from-Santa Claus pro- 
gram. You get Santa Claus stationery 
from a PAA office, write your child a 
letter, sign it Santa Claus, and affix air 
mail postage. Place the sealed letter in 
another envelope and mail it to PAA, 
Fairbanks, Alaska. It comes back with a 
special North Pole postmark on it. PAA 
handled 100,000 such letters last 
year .. 
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ENGINEER! 


_ THERE'S ACTION — 
LOCKHEED IN GEORGIA 


Action! Progress! Exciting new 
projects such as our new multi- 
million dollar nuclear aircraft 
facility! These make up the 
strong tide of vigorous living 
at work and play here on this 
new frontier of scientific and 
industrial expansion. 


Here is a place to dig in 
where there's still coreer room! 


Qualified Engineers and 
Scientists interested in becom- 
ing associated with this pro- 
gressive and rapidly expanding 
Organization are invited to in- 
quire for further information or 
personol interview. 








EMPLOYMENT SECTION Faciliti es 


Kasar Mfg. and Distributing Co., maker 
AERODYNAMICISTS of qtieratt fa conan, moved rere. af 2008 


Analysis and determination of physical dimensions and flight W. Jefferson Bivd.. Culver City. 

characteristics of aircraft configurations; and evaluating per- tract for Abeatt C suber inboratory 

formance, stability, and control. building for USAF’s Georgia nuclear lab, 
near Dawsonville, Ga. When completed it 


will house jentists d 
DYNAMICS ENGINEERS __ Lockheed’s Georgia division 
Theoretical analysis and testing toward aeronautical control of auth semen att “ney test, facility i 
flutter or vibrations; analysis and synthesis of automatic control North Branford, Conn. Being tested is 
systems rocket-catapult Talco has developed ter 
. safe — of personnel from high-speed 


: STRUC TURES ENGINEERS . Electronic Engineering Co. of California 
Analysis of structural requirements concerning heat treat, broke ground for a new laboratory and 
physical dimensions and aerodynamic parameters; making stress SS ae as ee eee oe, Ce 

Ana, Calif. 


ar and — air loads. 7 ries Div. of Thompson Products 
a 

or quali ed app icants, interviews can be arranged at your ae sas ay ~~ RS OA, YC 
convenience—either in your city or at the McDonnell plant. be used for testing fuel systems and auzili- 
Moving allowance and assistance from our Housing Department ad ~ 4 wey * wt - te 
upon arrival in St. Louis. cpened ite new new advanced engineering cen- 

i i i A t-Gen sneral c tarted construc- 
Assignments presently available in the above fields on airplane, yg he A Aor 
helicopter, convertiplane, and guided missile development proj- Sacramento for manufacture of rocket en- 

gines for USAF’s ballistic missile 


ects. If interested, send detailed experience resume to: Recctents Communientions Ene.” wisi. 
owned subsidiary of Air Associates Inc., 


RAYMOND F. KALETTA, hpeemee~ Placement Supervisor established new research lab for ad- 
P. O. Box 516 vanced electronic development. The lab is 


ST. LOUIS 3, MISSOURI located in offices at at St. Paul St. 
MS G. H. d inc., makers of rotary 
solenoids a selectors and other compon- 
ents for electronic, avionic and automated 
ordlion equipment, leased’ a four-story building 
in Dayton, O., that will increase floor space 
50%. 


and ew" tp Ave. Bal 
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Bendix Radio Communications Division 
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Boeing Airplane Company ..... 

Branift International Airways, Inc. 
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Bulletin Board (Classified 

Canadair Limited, (a Subsidiary of General Dynamics 
Corp.) 

Cannon Electric Company 
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Chance Vought Aircraft, 

Chandler-Evans 

CONVAIR—A Division of General Dynamics 
Corporation 

Cuno Engineering Corporation ........ 

Curtiss-Wright Corporation 
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Douglas Aircraft Company, Inc. 
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TECO, Inc. (Transport Equipment Py 
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Undisplayed Advertising: $1.50 per line, minimum charge $4.50. 
Cash with order. Estimate 30 capital letters and spaces per line; 
40 small lower-case letters and spaces per line. Add two lines if 
Box Number is included in lieu of advertiser’s name and address. 

Displayed Advertising: $18.00 per column inch. Space units up to 








full pages accepted in this section for classified-t advertising. 
Forms close three weeks preceding date of issue. y+ all core 
respondence to Classified Advertising Department, American 
——- Publications, 1001 Vermont Ave., N. W., Washington 




















Take a Heading for Reading 


FOR THE BEST 
MAINTENANCE — OVERHAUL — MODIFICATION — INSTALLATION 
READING AVIATION SERVICE, INC. 
MUNICIPAL AIRPORT, READING, PENNSYLVANIA 
PHONE 3-5255 














7 to 10 days 
Installation 
Bendix X-Band 
ei! RADAR “= 
R.C.A. C-Band 
Correct Radomes for X or C Band 
@ Only R/W has the reinforced double-shell 
dielectric radome recommended for X-Band 
—high transmission efficiency and high struc- 
oul strength with no compromise or loss— 
no restrictions of air = or any kind. 
Weather-tight fitting, leakproof, quiet. Won't 
vibrate loose. Lowest installation cost. 
® Separately hinged radome and scanner, for 
easy disconnect and adjusting—necessary for 
accurate antenna tuning. Quick access to in- 
strument panel. 


Remmert- Werner 


Inc. of Inc. of Inc. of 
St.Louis Florida Toledo 
Lambert Pompano Beach Express 


Field Airport 
Ledestar DC3 Beech 
Specialists in Conversion Maintenance 





Overhaul 





| 


Immediate Delivery 
We stock, overhaul, and install 
WRIGHT PRATT & WHITNEY 


R1820 R1830 


-202, -56, -72 -75, -92, -94 


R2000 R1340 R985 


and our most popular DC3 engine 
R1830 - SUPER - 92 


ENGINE WORKS 


Lambert Field Inc. St. Louis, Mo. 


keep your weather eye out 
for 


Weather Eye 
all 
lighter FLIGHT RADAR 
Custom fitted for your 
plane 


P. O. Box, Bridgeton, Me. 


HANGARS 


We engineer, furnish and construct all- 
steel hangars to suit every requirement. 
Long-span, low-cost hangars are our 
3 ty. Immediate delivery in most sizes. 
Photos and specifications on est. 

ANDERSON STRUCTURAL 5S co. 
1700 Sawtelle Bivd., Los Angeles 25, Calif. 


Lambert Field 
NAVCO St. Louis. Mo. 
inc. PErshing 1-1710 
has factory fresh, dated 
D . 
eicer Boots 


for 
DC3 Lodestar Beech 








WORLD’S FOREMOST 


LODESTAR 
SERVICE CENTER 


Inspection | Radar 
Mrintenance Interiors 
ine‘rementation | Engine Change 
Modification Exteriors 
Overhaul | Radio 


LEAR 


AIRCRAFT ENGINEERING DIVISION 
Senta Monica Airport, Santa Monica, California 
Builders of the Incomparable Learstors 



































Wherever 
key industry 
executives gather, 


you'll find the 
AMERICAN AVIATION DAILY 


Over many an aviation conference 
breakfast and over the desks 

of key industry men all over 
America, the American Aviation 
DAILY is first reading. The 
DAILY offers the industry’s 
management men, and everyone 
else interested in aviation, timely 
news about all vital events as 
they happen. 


For a week’s supply of the DAILY, 
with our compliments, forward re- 
quest on your business letterhead 
to Dept. N. 


AMERICAN AVIATION DAILY 


100! Vermont Avenue, Northwest 
Washington 5, D. C. 








Help Wanted 


AVIATION JOBS—Names and addresses of 
companies to contact, $1.00. Fitzgerald 
(Chicago Division), ~~ A-30, 815 Country- 
side Drive, Wheaton, inois. 








Engr. Test Pilot, Fit Test Engr. Sr. Flight 
Engineer, and Flight test electronic Engr. 
“licensed Emplmt Agency” Int. Employment 
ee Professional Building, Hyattsville, 





Superintendent of Maintenance 
FOR 
SMALL FOREIGN AIRPORT 


Complete overhaul and maintenance 
DC-3s and ODC-4s 


Send brochure to: 
JOS. D. BOYD, Director of Personne! 


Transocean Airlines, Hangar No. 5 
Oakland Municipal Airport 
OAKLAND, CALIFORNIA 




















For Sale 


DeHAVILLAND DOVE, manufactured 1953, 
TT 1320 hours, TT on Mark 11 engines 
300 hours; spar modification, long range 
tank, dual instrumentation, eight place, 
loaded radio panel. Owner seeks offer. For 
further information concerning this Dove 
or any of the other 12 currently listed in 
our clearing house, write, wire or phone 
William C. Wold Associates, 551 Fifth 
Avenue, New York 17, N. Y¥.—MUrray 
Hill 7-2050. 











FOR SALE 
NOORDUYN NORSEMAN 


Excellent Condition 

Total Time On Aircraft 705:° 
Engine TSO 250:° 
Pontoons—Ladders—Boat Pack 
Entire Airplane Recovered 
With Irish Linen—May, 1954 
Address Inquiries to: 


JOHN W. GALBREATH & CO. 


42 East Gay Street, 
Columbus, Ohio 
CA 4-1106 











GRUMMAN MALLARD J-29 
Now being overhauled. Will finish to 
specifications. 


1953 BEECHCRAFT D-18S 
Executive—one owner—only 700 hours— 








1946 BEECHCRAFT D-18S 
Clean and ready to go—$34,750. 





WILLIAM C. WOLD ASSOCIATES 
Dept. AA—551 Fifth Avenue 
N. ¥. 17, N. Y. 
Telephone:MUrray Hill 7-2050 
Cable: Billwold 
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A Visit to the Mountains of the Moon 


One of the truly delightful sur- 
prises on the Belgian Congo trip last 
June was the arrival of our Sabena 
press party at the Ruwenzori Hotel, 
Mutwanga, at the foot of the Mountains 
of the Moon. 

We were at 4,000 feet altitude and 
a very short distance north of the 
equator. Westward beyond and below 
our hotel stretched the Semliki plains 
through which the Semliki River wan- 
dered, carrying water from Lake Ed- 
ward to Lake Albert, from which it runs 
on north to become the great Nile River. 

Eastward from the hotel rose 
sharply the Ruwenzori mountain range 
which is known as the Mountains of 
the Moon. Here virtually on the equator 
is this strange and small cluster of 
snow-covered mountains, only 65 miles 
long and 30 miles wide, featuring a few 
outstanding glaciers. 

It is a spectacular setting for a 
hotel. Reaching hundreds of miles to 
the west are the steaming equatorial 
forests, but the climate at the hotel is 
ideal. Blankets are essential for sleep- 
ing. 


Magnificent Views 

The Ruwenzori range is world 
famous. On the slopes can be found 
every stage of flora and fauna in the 
world, starting with tropical and end- 
ing with the summit region of snow and 
rock. Rainfall is heavy and the moun- 
tains are usually covered down to 9,000 
feet with mist or clouds. But several 
times the clouds broke and we had fine 
views of the snow and one of the largest 
glaciers. 

(Ed Sweeney of Washington D. C., 
who edits The Journal of Air Law and 
Commerce and has been in aviation a 
long time, and his talented wife, a 
botanist, have made the rugged climb 
of this range collecting various plants. 
They can testify to the wonders of the 
area.) 

If you take a Congo safari, be sure 
to use the Hotel Ruwenzori as a rest 
spot for a day or two. It has nice 
gardens, lots of flowers and a swimming 
pool (cold). Rushing down from the 
mountains through the garden at the 
rear of the hotel is an icy-cold stream 
with lots of roaring rapids, all in full 
view of the dining room. There is a 
tennis court and other recreational 
facilities but they didn’t seem to be in 
usable condition. 

Despite the fine setting of the hotel 
and the good dining room service and 
pretty good food, some of the rooms 
could be improved. My bathroom was 
awfully dark for shaving and there was 
no hot water in the wash basin al- 
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though some was available for the bath- 
tub. The beds were hard, but clean. The 
one radio didn’t work and the young 
manager didn’t seem to have the slight- 
est concern what went on in the world. 
The latest papers were dated March 
and this was in June. The manager has 
a post office but he takes the mail to 
the nearest town of Beni and he hadn’t 
the slightest idea when he would next 
be going; he told us to take our letters 
and cards to Beni if we wanted them 
to get posted very soon. 

The hotel maintains a fair bar. In the 
evening bats fly around the terrace 
and in and out of the lounge rooms to 
enliven proceedings. But all in all, it’s 
a pleasant stop. A live-wire promoter- 
manager could make the spot one of 
the most delightful hotel situations in 
the world. 

A few miles below the Ruwenzori is 
a native village, one of the only two 
places in the Congo where we found 
good carved ivory pieces. I had pur- 
chased a long, curved and carved ivory 
tusk in the town of Beni on our way to 
Mutwanga, but I fell to temptation and 
bought a bigger one in this little vil- 
lage. I’m glad I did. I got two beauts. 
I had paid $22 for the first one and 
almost didn’t get the second because of 
the price. But at $40 I finally said okay. 
They’re worth much more in the U.S.A. 


Natives Shrewd Bargainers 


Don’t think these natives can’t bar- 
gain. They start miles high and anybody 
would be crazy to pay anything like the 
asking price and I guess the natives 
would pass out if anybody did. The 
correct price is somewhere about fifty 
per cent of the asking price, sometimes 
only a third, sometimes two-thirds if 
the item is a big one. 

There’s no overhead in the mer- 
chandising. it takes an experienced 
driver to know where the two places are. 
In the dirt yard in front of some huts 
are a couple of battered old wooden 
tables. When the car stops, out come 
the natives with the ivory pieces in 
crude sacks. Then the ivory is spread 
out on the tables or the ground. In a 
few minutes a half hundred or so na- 
tives, women. kids and dogs gather 
around to watch the bargaining per- 
formance. I should mention the flies, 
too. Your driver has to serve as in- 
terpreter because the natives only talk 
a thick dialect, but they sure know the 
value of money. 

All of us loaded up with ivory 
pieces. It was a good thing we did, too, 
because in the cities and towns we 
found only very small odds and ends. If 
you want a carved tusk you have to 
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travel far back to the eastern end of 
the Congo, as we did, and there are only 
a couple of places even then. The carv- 
ing isn’t as fine as on old Chinese 
pieces, but it’s pretty good. Once the 
natives make a big sale, they disappear 
for days or weeks. We were told they 
prefer to drink up the profits and worry 
about future sales later. 

Our next stop beyond the Moun- 
tains of the Moon was a spot called 
Butembo and we found it to be a very 
good place managed by a French- 
woman. The hotel consists of one main 
building with nicely decorated dining 
room, a good bar and lounge, and 19 
little guest houses. The altitude is high 
enough (over 5,000 feet) to require fires 
in each cottage evenings and mornings. 
It was real nippy at night. There’s a 
radio where you can get some news, 
and a good wine selection. I never ex- 
pected to see evergreens and eucalyptus 
trees so close to the equator in the 
Congo, but there is a big collection at 
Butembo. Below the ridge on which the 
hotel is located is quite a sizeable town. 

For several days at these higher 
altitudes we were enjoying a terrific 
dessert. Fresh strawberries. The most 
delicious berries I’ve ever tasted, and 
huge quantities of them. At a lunch 
stop at the Hotel la Croix, at Lubero 
(strictly third class as a hotel), we 
made almost a full meal out of straw- 
berries. I could almost make a special 
trip back there just for a heaping dish. 


WWP with smaller of his two ivory tusks. 
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